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{54} rOJIOrPA0HHECKOE 3A11PTHOE C 



H3o6peTeHne othochtch k ro/iorpac(DHHecKMM 3au.|HTHbiM cpeflCTBaM. fonorpacfcHMecKoe 3au4MTHoe 
cpeflCTBo coflep>KMT nepByw n BTopyKD MtiKpocTpyicrypbi, reHepnpyK)Li|Me ronorpacfDMHecKne M3o6pa>KeHH5i, 
3anncaHHbie b cooTBeTCTBywii^nx Ha6opax no cyu_iecTBy HeHanoweHHbix pawoHOB HOCHTejia 3anncn. 
PawoHbi oflHoro Ha6opa MepeflyjoTCP c pawoHaMM Apyroro Ha6opa, nocpeACTBOM nero o6e HepeAyK>mnecfl 
riMHeMHbie CTpyKrypbi no cymecTBy HeBMAHMbi HeBoopy>KeHHbiM ma30M, nocpeACTBOM Mero 
ronorpacf)MMecKoe 3auL|MTHoe cpeACTBO reHepupyer ABa mjim 6onee rojiorpacfwHecKiix n3o6pa>KeHnPi, 
BHAHMbix c OTAenbHbix HanpaBneHMui 3peHHH OTHoewTenbHO cpeACTBa m o6bNHO BHAHMbix npn HaKnoHe 
cpeACTBa. Ka>KAoe KOHKpeTHoe ronorpacjDMHecKoe M3o6pa>KeHMe b HanpaBneHwn 3peHn* reHepwpyeTca 
qe/iUKOM MfiM MacTMHHo rojiorpac|3MHecKOM CTpyiaypofi, cBfl3aHHofi c oahmm HaGopoM MepeAyiomnxcfl 
jimhmm. TexHimecKMM pe3yribTaT: ycuneHne hpkocth n mgtkoctm MHoroKaHanbHbix ronorpacfwMecKHX 
H3o6pa>KeHMM f yMeHbLLieHne bjiuhhh^ niepoxoBaToc™ noBepxHoc™. 4 c. m 16 3. n. cfc-nbi, 6 nn. 



OHHCAHHE 143 DBF BTE H W91 



Ba 3au4HLMeHHfci£ ^oKy^er-JTN; rams m.x Sanmorhh b nacro^si^e iipvux nacro nanoc^r o?rrmecm 
v rro c^.aiiaiio 7pa.A^.M^Oi-:>i'j:4e: rexh^oiiar^^ aan^u-eHHO^ ne^ar^, rame seas my6oKa«. ne^art< vi ccbceTMas 



A«4>paKt^OHHbl.MH:CpeAC';BaMH $ CTpyKTypbi KOTOpbOC H 8BD3M\»KHO KOfittpOBSTb CKBHepaMtf « KOTOpbie saOfVT 

3$>(pmm bkAkMoto npoSem mm &mwmm h werKoft cMenb; o6p&3oa ( OcdSenno npeAflo^t&Tejib:HbJ& 
ocbebeKT bo3 H^Kaer, Kor&a onr^^ecKi-i &&M&H:ftH>u$eec3 cpeACTBO npQ.83BO/mT OTMermiab&l mpexo& or 
o&Horo k ApyroMy #3 Asyx ana Sonee najio^ekHbix &pyr na Apyra oSpaaoB, eos/psaa tfCH&tf dcfK$etcr.. 
Koropbi^ weBoa.M o>kho &$ MTHpoaaTb nenaTbio, 

CymeCTByeT HeCKOJlbKO T3KMX KJiaCCOB CpeflCTB 3aUMMTbl, OCHOBaHHblX Ha AMCjDpaKLlMM. flByivm 

pacnpocTpaHeHHbiMM TunaiviM, Ka>KAbiM M3 KOTopbix ocHOBaH Ha wcnojib30BaHHii MaTpnq M3 noBepxHOCTHbix 
AMCppaKMMOHHbix peiueTOK, HBHtmrca "Exelgram", pa3pa6oTaHHbifi aBCTparwficKOM opraHnsaqneM CSIRO 
(Commonwealth Scientific and Industrial Research Organisation), m Kinegram, pa3pa6oTaHHbifi 
ujBewqapcKOM cjDupMOM Landis and Gyr. 3tm Tkinbi onucaHbi b WO-A-93/18419, WO-A-95/04948 m WOA- 
95/02200 OTHOci/iTen bHO Exelgram n b US-A-4761253 m EP-A-01 05099 OTHOCMTenbHO Kinegram. 06e 3th 
TexHonornn i/icnonb3y»oT HenocpeflCTBeHHO 3anncaHHbie jiOKann30BaHHbie noBepxHOCTHbie 
AncppaKMHOHHbie peweTKH, HaHeceHHbie, b c/iywae c Exelgram, cnoco6oM HenocpeACTBeHHOM 3anncn 
nynKOM 3/ieKrpoHOB m, b cnyMae c Kinegram, peKOM6umaL4tioHHbiM cnoco6oM noBTopeHM* onepaqnw, 
onucaHHbiM b US-A-4761253. 

Ooe 3th rexHOXlortiii nosBOJimvr Hansard oahv xoMHyK) AH^paKi^^OHHyjo peiueTKy 8 cnpi^gRg-HHQM ^ecre. 
B saaaKe WO-A-95/02200 an^cano cpe^c:i*Bo ? oioftpa^KaKmiee i\m pmH&Q&HUhix no ymy, ho H&n<m*HHbiX 
Aw#p^KM«p,MHbix ^soSpa^envis, cmg&B&eMbtx A&yMs nonHocxhm HarK>>t0HHhm^ q&wh H&.Qpyrx).% pa^GnaMw 
AHdDpaKL^OHHbJX peyjeroK, rorm «bk b VVO-A-96/04948 on^caHO cpeACTBO c Afrtcf^pa k mhq h hoB peufencoft, 
3wno.nH6.HHO8 nocne/^oB-aTeiibHocTw AQpoKeK m. a$ cjptpaKi.^ o h h bs x crpyKTyp. xoTOpoe fteuoHcrpv: pyer 
MerKyfo CMeny #3o0pa>KeHtf& ; npw 3tom orAenbHtse o6p&3bi Moryr-saH^Marb nanoaceKHbie pa&onbL G8a. sra 
cpe^cTBa- «cfioiib30Baji^cb Ai*^ npvtM^HeH^ na 3atJu^LqeHHbix AOKyMenrax, t a Kti x K3 k 6a hkhgt b^ . ^pyrwM 
mnoM cpeACTBa, mropOB md>kst A^^dHCTpupoBa.Tb. orrr^aGK^.e actxtyeKrb! cMenbi ^3o8pa3KeHi«ni. ; »B/iae"C08' 
rbiiDrpa4>«HecKa5s erpyKrypa, Bbir!onH$?eMa^ c Moionb3oeaHti0M oonee paHH^x rofior pacp^MeoK^x 
rexHonor^H- Twh^mhwm np^Mepo^. raKOfo cpeAOtBa, ^no/i b3yeMQ.rb KaK ' cpaAcrso 3au.^irbi n&; oaHKHorax. 
s?Bnjs©TC*? fviHoroxpai>iO v?35bnoMHa^ ronOrp'^M'M^. on^caHHas b EP-A-&5.58574, r^e Ann noAA^P>KBHyi« 
roi*farpac|>^vfecKO^ -^c^eKmeHOCrvi s roxiorpa'MMe Mcnonb3ye*rc« ^3Mej^jOxueec« waa6pa)KaH^e c 
npocrpaHcrBeHHbJ^ pssMoeeHweM> 

B BapnaHTe npuiMeHeHna Ha 3au4HLqeHHOM AOKyMeHTe, TaKOM kbk 6aHKHOTa, MUKpocKonnnecKi/i 
oiepoxoBaTa^ noBepxHOCTb 6yiviarM MO>KeT oxa3biBaTb BpeAHoe Bnn^Hne Ha HaHeceHHoe AUC^paKquoHHoe 
M3o6pa>KeHne, nosroMy o6bNHO Ha Hero HaHOcyiT tohkmm penbe<£>Hbifi enow naKa c ncnonb30BaHneM 
M3BecTHoro cnoco6a rop^Hew nenaTH. LUepoxoBaTOCTb noBepxHocTM m BHeApeHne bojiokoh Syiviarn 
cepbe3HO HapyujajOT qe/iocTHocTb TOHKoro cnoa naKa, Hecymero AMcppaKquoHHyio CTpyicrypy, TaKUM 
o6pa30M cnxibHO cHUDKaa ee onTMMecKyK) acfxfceKTHBHOCTb. TaKMM o6pa30M f oneHb b3>kho 

MaKCHMM3MpOBaTb OnTH^eCKyK) acfJCpeKTMBHOCTb AH45paKL4MOHHOM CTpyKTypbl, HTO naeT B03MO>KHOCTb 

ncnorib30BaTb A^paKMMOHHbie cpeflCTBa, TaKne KaK Exelgram, no3BonjiK>a|Me AocmiraTb onTunecKM 
M3MeH5^eMoro acpc^eKTa, co3AaBaeMoro CMeHOM AByx wnw 6onee Hano>KeHHbix U3o6pa>KeHHM. BnaroAap5R 
wcxoflHOM TexHMKe KOHTpoiinpyeMOti "HenocpeACTBeHHOM 3anncM ,r , comacHO Exelgram nnn Kinegram, 
oSecneMMBaeTCH tomhwm KOHTporib pauioHOB AHcfrpaKquoHHofi peiueTKii, no3Bon^K)LAMX co3AaBaTb ciweHy 
Ha/io>KeHHbix o6pa30B M3 AByx Ha6opoB nepenneTeHHbix Aopo>KeK (WO 95/04948) tbkiam o6pa30M, hto 

Ka>KflblM MMKpOCKOnMHeCKMM paMOH CpeACTBa COCTOMT TOJlbKO H3 OAHOM AHCf>paKI_|MOHHOM pemeTKn, KOTopa^, 

6yAynn 3aKpenneHHOM Ha LuepoxoBaTOM noBepxHocTH 6yvia>KHoro AOKyMeHTa, coxpaH^eT ee 

AHCppaKL|HOHHyK) SCjDCpeKTMBHOCTb Ha npneMfieMO XOpOULieM ypOBHe, nOCKO/lbKy MO>KHO MaKCMMM3HpOBaTb 

MOAyj~i£i 141/1 k> oahom peLueTKM, TorAa KaK cMeH^KDaiee n3o6pa>KeHMe cpeACTBO, BbinortHeHHoe v\3 
HanoweHHbix pawoHOB AUcjDpaKqMOHHbix peuueTOK, MMeno 6bi 6onee HH3Kyio cyMMapHyjo AMCf>paKMMOHHyK> 
ocpcpeKTHBHocTb BCJieACTBMe cjio>khoii npupoAbi HanoweHHbix M M KpocTpy KTy p . 

CornacHO OAHOMy acneicry Hacro^iAero M3o6peTeHH5q ronorpacpMwecKoe 3aiAMTHoe cpeACTBO coAep>KMT 
nepByjo m BTopyKD cTpyKTypw, reHepupyrau-ine ranorpacpunecKi/ie M3o6pa>KeHMfl, ocHOBaHHbie Ha wcxoAHbix 
o6pa30BaHM*x, noAroTOBneHHbix c ncnonb30BaHneM cnoco6a H1/H2, npiweM CTpyKTypbl 3anncaHbi Ha 
cooTBeTCTByKDLAHX Ha6opax no cyLqecTBy He HajioweHHbix paPioHOB HocMTena 3anncn, npw stom paMOHbi 
OAHoro Ha6opa wepeflyFOTca c paMOHaMM Apyroro Ha6opa, nocpeACTBOM Hero o6e MepeAyKDii|Mec5R 
CTpyicrypbi no cymecTBy HeBMAMMbi a^j? HeBOopy>KeHHoro rna3a, m ronorpacf)LmecKoe 3aiAMTHoe cpeACTBO 
reHepwpyeT flBa nnn 6onee ronorpacfjunecKnx o6pa30B, BMAHMbix c pa3Hbix HanpaB/ieHMM oTHOCMTexibHO 
CpeACTBa 14 o6biMHo B^AHMbix npn HaKnoHe cpeACTBa, npuMeivi Ka>KAoe KOHKpeTHoe ronorpac{DMHecKoe 
H3o6pa>KeHne b HanpaBneHMM 3peHM« reHepupyeTCf? qenuKOM mjim nacTHHHO CTpyKrypoM, reHepupyfoiAePi 
ronorpacfwHecKoe M3o6pa>KeHMe, oTHOC^nieMCfl k OAHOMy Ha6opy MepeAyHDLAMXcp nnHMM. 



nofl roxiorpacjDMHecKMMH CTpyicrypaMM b stom onucaHMH noApa3yMeBaK)TCH crpyKTypbi, KOTopbie 
VeHepupyroT rpacf>HHecKne M3o6pa>KeHkm nocpeflCTBOM MexaHM3Ma flncf)paKMHi/i CBeTa, Korfla 
nepBOHananbHbiM pucyHOK reHepupoBaH ronorpacfcHHecKWM cnoco6oM onTHMecKOM MHTepc^epeHMMH, npw 
stom Ha 3Tane npon3BOflCTBa sroro ncxoflHoro o6pa30BaHna no MeHbwew Mepe oamh KOMnoHeHT 
M3o6pa>KeHHfl mokst BioifonaTb pa/jy>KHyK) ronorpawiiviy, m, npn Heo6xo,qnMOCTM, ucnonb3yeTCH no MeHbLuefi 
wepe oflHa ronorpacfWHecKafl npoMe>KyTOHHaa ronorpaMMa uni/i H1, KOTopaa no3BonneT no MeHbiuew Mepe 
oflHOMy KOMnoHeHTy KOHeHHoro n3o6pa>KeHn^, ecnn HeoSxoflMMO, coAepwaTb scfxfjeKTbi peanbHofi 
ronorpa<£nHecKotf my6MHbi (ksk b H3BecTHbix AByx-/rpexMepHbix wnti flByxMepHbix pafly>KHbix 
roxiorpaMMax). 3to onucaHne TaioKe othocmtch k noBepxHOCTHbiM flByxMepHbiM CTpyicrypaM, 
reHepnpoBaHHbiM yKa3aHHbiM Bbiiue ronorpacjDMHecKMM cnoco6oM, ho orpaHwneHHbiM no cymecTBy ao 
nnocKocTn M3o6pa>KeH!/m 3aBepiueHHoro cpeflCTBa n c npeflnoHTMTenbHOM B03Mo>KHOCTbto orpaHnneHU^ b 
flnana30He npocTpaHCTBeHHbix MacTOT (to ecTb yma bmammoctm BOcnpon3BefleHna). B stom nacTHOM 
cnynae KpawHero orpaHMHeHHH cfcopMMpyeTc* ronorpacfrwHecKa* CTpyicrypa, no cymecTBy noflo6Haa, b 
BM3ya/ibHOM BOcnpwfiTMH, CTpyKrype npocrroM AW<t>paKL4HOHHoPi peujeTKM, ho HeMHoro OTJWHaiomaflCfl Teiw, 
hto Ha m m KpocKonnnecKOM ypoBHe MMKpocTpyKTypa 6yfleT ccJx>pMwpoBaHa cnocoSoM ronorpac(3MHecKoro 
npoequpoBaHMH m MoweT coflep^aTb npn3HaKH 3anucaHHbix na3epoM cTpyicryp c n^THMCTbiM pwcyHKOM. 

3to ycoBepLueHCTBOBaHne othocmtch k cnoco6y ynymnenm bmammoctm h scfrcfceKTHBHOCTM 3au4MTHOM 
ronorpaMMbi, b nacTHOCTH, flna HaHeceHna Ha 6yMa>KHbie qeHHbie flOKyMeHTbi, rame kbk 6aHKHOTbi, r,qe 
LuepoxoBaTOCTb 6yMarn m BHeflpeHwe 6yMa>KHbix bojiokoh 3HaHi/rrenbHO CHMwaiOT 3<£c|3eKTHBHOCTb o6bNHoft 
ronorpaMMbi. 3to ycoBepujeHCTBOBaHne TaioKe no3BonfleT ccpopMwpoBaTb onTHMecKyra MHKpocrpyKTypy, 
KOTopa* npn ocBeiiieHUM o6pa3yeTflBa mhm 6onee HanoweHHbix ii3o6pa>KeHHM, KOTopbie mo>kho Ha6n*OAaTb 
no MGHbLueM Mepe c flByx HanpaBneHufi OTHOCMTeribHO cpeACTBa. Xoth mo>kho ncnorib30BaTb 
TpaflnqnoHHyK) TexHUKy ronorpa<£nw, 3anncbiBaa HanoweHHbie ronorpacjDi/iHecKwe M3o6pa>KeHnq c 
onTMMecKHMM MMKpocTpyKrypaMM, npnHaAJie>KaLHMMn Ka>KflOMy M3o6pa>KeHHK>, KOTopbie npocTO HanoweHbi 
Apyr Ha flpyra b pafioHe HanoweHi/m, nonyneHHaa b pe3ynbTaTe cocTaBHan Mi/wpocTpyKrypa Bcerfla 6yfleT 
OTo6pa>KaTb Ka>KflbiM KOMnoHeHT M3o6pa>KeHMfl c yMeHbiueHHOM scfcx^eicrnBHOCTbio mjih «pKOCTb»o no 
cpaBHeHHK) c eflMHOM AMcJ^paKMMOHHOM CTpyicrypoM. OaKTunecKn HannHne Hano>KeHHbix fluc^paKUnoHHbix 
MUKpocTpytoyp Bcerfla npuBOflUT k nonyweHMK) CTpyicrypbi c yMeHbweHHOM sc^cpeKTMBHocTbio onTMMecKOM 
fluc^paKMMM no cpaBHeHMK) c eAUHOM fln0paKqnoHHOM CTpyicrypoM BcneflCTBue Hannnn^ Ha/io>KeHHoDi 
MUKpocTpyioypbi n Bcerfla Be^eT k Ha6n K)/jeHMK} BToporo "c^aHTOMHoro" n3o6pa>KeHi4^ b pawone 
Hario>KeHH^ BcneflCTBue HacbiaieH^ HOCHTen^ m yMeHbiLieHna onTunecKOM 3cf)cj3eKTMBHOCTM. 3to 
npowcxoflMT BcneflCTBue Ha/iMMMH b Mecrrax HanoweHMFi AByx OMeHb pa3Hbtx ronorpacfDHMecKMX CTpyicryp c 
pa3HOM opneHTai_|ueM OTHocnTenbHO MacTOT HecymeM peLueTKM. 3to orpaHMMUBaeT oSaiyto onTMMecKyK) 
3cf>cjDeKTMBHOCTb u BUflMMyK) HpKOCTb rojiorpacf)MHecKoro M3o6pa>KeHW^, hto oco6eHHO He6naronpn5Tmo flnn 
ronorpaMM Ha 6aHKHorax, r^e nocne HaHeceHna Ha 6aHKHOTy rop^MePi nenaTbK) cf>ojibrn nponcxoflUT 
cnjibHoe noHMKeHne oinyaiaeMow ^pkoctm. no 3Toi?i npunwHe stotthh ronorpaMMbi peflKo ncno/ib3yeTCfl Ha 
6aHKHOTax, m BMecTO Hee nacTo 6bino 6bi npeflnoHTHTe/ibHO ncnonb30BaHne Awc^paKquoHHOM peiueTKM, 
nocKOJibKy nocne HaHeceHMa OHa coxpaHneT 6onbiny \o AMcjDpaKMnoHHyK) 3c}x}DeicniBHOCTb. 

TaKMM o6pa30M, stot acneKT 1/1306 peTeHHfi o6ecnennBaeT C03AaHne ronorpacjDMHecKoro cpeACTBa 3aLqnTbi 
(b npoTHBonono>KHOCTb n3o6pa>KeHHK) Ha ocHOBe AUCppaKquoHHoPI peujeTKM) c AByM« unw 6onee oneHb 
neTKHMM m flpKHMM rpacjDHMecKMMH Hano>KeHHbiMM ronorpac|5HHecKMMn M3o6pa>KeHHHMM, pacnono>KeHHbiMM B 
oahom paMOHe cpeflCTBa, ho BMAHMbiMM c pa3HOM opueHTauMeM, KOTopoe, hto Ba>KHO f coxpaHneT BblCOKyHD 
AHcfcpaKLiMOHHyK) scfDcjDeKTMBHOCTb npw ero HaHeceHMH ropflHeiTi nenaTbKD b bha© c()onbrn Ha 6aHKHOTy 
HecMOTpjR Ha pa3pbiB MHKpocTpyicrypbi, Bbi3biBaeMbm ujepoxoBaTOCTbK) 6yMarn m BHeApeHneM BonoKOH. 
3to oSecnennBaeT nonyneHne sctxfceKTMBHOCTH w bmammom hpkoctm Ka>KAoro M3 Ha6nK)AaeMbix 
Hano>KeHHb}x M3o6pa>KeHMM, KOTopan cpaBHMMa c scf)cf)eKTMBHOCTbKD u fipKocTbK) cpeACTBa c oahmm 
ronorpacfDMMecKMM M3o6pa>KeHneM. H3o6pa>KeHMH TaioKe BMmnnnT "cnnoiuHbiMM". 

3to AocTwraeTCH TeM, hto Ka>KAbiM ManbiPi pafioH cpeACTBa coAep>KHT TonbKo ronorpacfDnnecKyK) 
MMKpocTpyicrypy, npnHaAne>KaLi4yK) OAHOMy rpacjDHMecKOMy \A3o6payKen\A\o, mto no3Bon^eT AOCTMMb 
3HannTenbHo 6onbiueM MOAynaqnn ronorpacjiwHecKofi peoieTKM MMKpocTpyKrypbi 6e3 BMAMMoro HapyweHUH 
BToporo rpacf^MMecKoro n3o6pa>KeHH^ no^BneHneM "cfraHTOMHoro nsoGpajKeHMfl" nepBoro rpacfDMMecKoro 
M3o6pa>KeHii5i f KOTopoe b npoTHBHOM cnynae no^Bn^nocb 6bi BcneACTBMe HacbiLi^eHMJ? HocnTen^ b pafioHax 
Hano>KeHM5^ MUKpocTpyjcryp. Ba>KHO to, hto sto no3BO/i^eT AononHMTenbHO MOAyniipoBaTb STanoHHbie 
ronorpacfDnnecKne penbecjDHbie luhmmw h ronorpacfwHecKyio cjDo/ibry f\n9\ ropanew nenaTM ai* KOMneHcaqnn 
ocna6neHna CTpyicrypbi m nopnn npM HaHeceHnn Ha 6yMary BcneACTBMe LuepoxoBaTOCTM 6yMarw TaKUM 
o6pa30M, hto 3aBepujeHHafl onTHHecKaa MMKpocTpyioypa Ha 6yMare SyAeT MMeTb nuKOByK) 

AUCjDpaKMHOHHyK) 3<£>4)eKTMBHOCTb. 

ripeAnoHTMTenbHo sto AOCTnraeTC5R pa3AeneHneM AByx unw 6onee rpacfDnnecKnx M3o6pa>KeHnPi Ha 
HepeAyiouLinecfi ceTKn M3 tohkmx nnHMM, crrpyKTypa KOTopbix MO>KeT 6biTb perynfipHOM, ho npeAnoHTMTenbHO 
6onee cno>KHOM, m c pa3MepoM MacuJTa6a b npeAenax 25-100 mkm (xotp B03Mo>KHbi 6onbUJne 3HaneHvifi 



LUUpUHbl flJIH 60/lbUUMX rpacjDMMeCKMX H306pa>KeHHM, HO npM 250 MKM UJUpHHa J1HHMM CTaHOBMTC^ 

T3KOM, HTO OHM BMflHb! npOCTO H6B0Opy>KeHHblM ma30M). llpMMeHeHMe OMeHb TOHKMX J1MHMM LJJMpMHOM 25-50 

mjim 25-75 mkm o6ecneMMBaeT HeBMAHMOCTb HeBOopy>KeHHbiM ma30M pucyHKOB M3 jimhmm b npeflenax 
M3o6pa>KeHM« (npeflenbHaa pa3peuuaKDinafl cnocoSHOCTb rna3a cocTaB/iaeT oko/io 20 mkm flnq 
n3o6pa>KeHH5i BbicoKOM KOHTpacxHocTn v\ o6biHHo OHa yMeHbiuaeTCH b 3-4 pa3a f\n$\ pucyHKa 6onee hm3kom 
KOHTpacTHocTM, to ecTb flo 80-100 mkm). flpyrofi none3HbiM acneKT HacToamero n3o6peTeHna coctoht b 
tom, mto nocKO/ibKy Ka>Kfloe M3o6pa>KeHMe ABJiaeTCfi tomho npoequpoBaHHbiM ronorpacfDHMecKUM 
M3o6pa>KeHMeM, coAepwamMM 3anncaHHbiM npon3BonbHbiMM n^THaMU pucyHOK, BMflUMaa KOHTpacTHocTb 
cTpyKrypbi H3 tohkmx JiMHMM 3HaHMTe/ibHO CHMwaeTCH Haxio>KeHMeM Ha Hee 3epHMCToro pucyHKa M3 n^TeH B 
npeflenax Ka>Kfloro flMC^parMpoBaHHoro M3o6pa>KeHMa m oSecneMMBaeTC* 3HaHMTenbHaa KOHTpacTHan 
paspeujatoujafl cnoco6HOCTb pMcyHKOB M3 tohkmx jiuhmm m OMeHb 3c|Dcf}eKTMBH0 CKpbiBaeTca ot rna3 pucyHOK 
jimhmm Gnaroflapfl yMeHbiueHMK) npeflenbHOM pa3peujaK>Li4eM cnocoSHOCTM rna3. 

J]\o6an TOHKa noBepxHOCTM M3o6pa>KeHMfl coabp>kmt MMKpocTpyicrypy, npMHaAJiewaLqyK) TonbKO oflHOMy 
rpacf)MHecKOMy M3o6pa>KeHMK), m 3Ta MMKpocTpyKTypa HBnaeTCfl ro/iorpacfwMecKOM nwdppsKiAwoHHoiA 
MMKpocTpyKrypOM, co3AaBaeMOM MHTep4)epeHMMeM pacce^HHoro <£poHTa BoriHbi, KOTopaa Bocco3,qaeT 
rpa4)MMecKoe M3o6pa>KeHMe, m BToporo KorepeHTHoro nyna, OMeHb b3>khom xapaKrepucTMKOM stom 
CTpyioypbi nsnnercn to, mto stot pafioH HBrmeTCH HacToameM ro/iorpac|}MMecKOM CTpyioypoM c 
AMana30HOM, xoth v\ He6ojibLUMM, npocTpaHCTBeHHbix MacroT MMKpocrpyicrypbi, a TaioKe coflep>KMT 

3anMCaHHblM nflTHMCTbIM pMCyHOK rOflOrpacf)MHeCKOM MMKpOCTpyKTypbl, npMMeM Ka>KflblM He60JlbUU0M paMOH 

cpeflCTBa 0T06pa>KaeT KOHTponMpyeMbiM 3aflaHHbiM nnoTHbiM nynoK JiyneBbix yrnoB, xoth m orpaHMMeHHoro 
yr/ia 3peHMfl, b OTJiMMMe ot npocTOM flucfjpaKUMOHHoPt pemeTKM, vf\e Ka>KflaH TOMKa M3o6pa>KeHMfl 
OTo6pa>Kajia 6bi BOcnpoM3BeAeHMe npocTO tomkm. Oco6eHHo Ba>KHbiM acneKTOM HacTonuiero M3o6peTeHM^ 

ABJlfleTCfl TO, MTO Ka>KAblM pMCyHOK MJ1H KOMnOHeHT pMCyHKa, TaKMM 06pa30M, MO>KeT BOCnpOM3BOAHTb 

3aAaHHbiM n KOHTporiMpyeMbiPi KOHycnyMeM, mto no3B0JifleT tomho kohtpojim pOBaTb yron 3peHM* m 
napannaKC m yron M3o6pa>KeHMfl. 

Oco6eHHO Ba>KHbiM acneicroM HacrofiLLiero M3o6peTeHM« no cpaBHeHwo CTexHMKOM MHO>KecTBeHHoro 
rpacfcMMecKoro BocnpoM3BeAeHna nocpeACTBOM npocTOM A^4 ) P aKL 4 MOHH °^ peujeTKM, comacHo CSIRO m 
Landis & Gyr, ABnaeTCfl to, mto 3Ta TexHMKa MepeAOBaHMfl no3Bon^eT BocnpoM3BOAMTb npocTbiM 
ronorpa4)MMecKMM M3o6pa>KeHi/ieM Asa mjim 6onee Ha/io>KeHHbix CMeH?iK)U4MXC^ rpacjDHMecKMX M3o6pa>KeHMM 

C aC^C^eKTMBHOCTbK), CpaBHMMOM C 3CjDCj3eKTMBHOCTbK) M3BeCTHblX TpaAHMHOHHblX CpeACTB C AHCjDpaKL(MOHHOM 

peujeTKOM. 3tm M3BecTHbie cpeACTBa, b qertOM, TpeSyjOT BbinonHeHM^ KpaMHe TpyAoeMKoro m ano>KHoro 
cnoco6a HenocpeACTBeHHOM 3anMCM cjDopMMpoBaHM^ STa/iOHHOM CTpyicrypbi AUcfDpaKUMOHHOM peaieTKM 
Ana o6ecneMeHM^ Toro, mto aTanoHHa^ cTpyicrypa coa©P>kmt TonbKO OAHy npocTO AncfcpaKqMOHHyK) 
peiueTKy b K3>kaom pawone. HoBbift cnoco6 o6ecneMMBaeT nonyMeHMe cpaBHMMOM onTMMecKOM ^pkoctm, 
3c})4)eKTMBHOCTM m CMeH«eMoc™ M3o6pa>KeHMM b npocTOM ronorpaMMe w ronorpac(DMMecKoro cpeACTBa c 
TaKOM >Ke apKOCTbK) npn HaHeceHMM Ha uuepoxoBaTyK) noBepxHOCTb 6yMarM 6aHKHOTbi mtim noAo6Horo 
UeHHoro AOKyMeHTa. 

3to HeHano>KeHMe M3o6pa>KeHMi?i MO>KeT 6wTb nonyMeHO p336mbkom non« M3o6pa>KeHHff Ha Ha6op 
MepeAyK)Li|MXcq tohkmx xiMHeMHbix LAenew, npMMeM Ka>KAa5i MepeAyK)una^CR jiMHeMHa^ oienb o6pa3yeT oamh 
KOMnoHeHT HanpaB/ieHMH AHc(DpaKL|MOHHbix/ronorpac|DMMecKMX pwcyHKOB A-n^ oSecneMeHM^ Toro, mto Ka>KAbiM 
Ma/ibiM pawoH cpeACTBa coa©P>kmt TonbKO OAHy AOMMHupyiOLMyK) Hecyniyio MacTOTy A^c^paKMMOHHOM 
pemeTKM i\nn o6ecneMeHMfl bwcokom 3c(Dcf)eKTM bhoctm An4>paKL|MM a^^ no/iyMeHMH M3o6pa>KeHM« nocne 
npMKpenxieHMa k ujepoxoBaTOM 6yMare. OAHa AOMMHupyraLqaa AHcjipaKL|MOHHaf! peiueTKa b k3>kaom paMOHe 
6yAeT MeHbuue noABep>KeHa AerpaAaM^n BcneACTBMe KOHKypeHMMM nonoc m 6yA^T TaioKe MMeTb xopoojMe 

LUMpOTHbie XapaKTepMCTMKM npM SKCnOHMpOBaHMM/npOflBJieHMM M KOHMpOBaHMM TMCHeHMeM, n03BOJ15R5R 

nepeMOAynMpoBaTb CTpyicrypy no rny6nHe 6opo3AOK b sTanoHHOM oiMMMe m b tmchghhom (fconbre f\r\n 
KOMneHcaqwM ocna6neHM^ m AerpaAaqnw BcneACTBMe LuepoxoBaToc™ noBepxHOCTM. B pe3y/ibTaTe Ka>Kqoe 
OTAe/ibHO BMAMMoe ronorpac}DMMecKoe M3o6pa>KeHMe nonsnneicn no cyuuecTBy He3aBMCMMO ot Apyroro 
M3o6pa>KeHMH (M3o6pa>KeHMM), KOTopoe Morno 6bi Bbi3biBaTb 3cf)ct>eKTbi ocjna6neHM?i f mjim noMex, mhm 

HaCblLL|eHMfl HOCMTe/1^. flpyrOM Ba>KHblM acneKT COCTOMT B TOM, MTO TOHKMe JlMHeMHbie Ll|enM, K3K npaBMJio, 

MMeHDT LUMpMHy jimhmm, KOTopafi MeHbuue npeAexibHOM pa3peujaK)LL|eM cnocoSHOCTM HopManbHoro ma3a, m 
no3TOMy ohm no cyiqecTBy HeBMA^Mbi f\m Ha6n JOAaTe/ifl. 

ripeAnoMTMTeribHbiM BapMaHT peanM3aqMM 3Toro cpeACTBa npeACTaBn^eT coSom ronorpac^MMecKyK) 
crpyKTypy, ccJ^opMnpOBaHHyK) b bmab noBepxHocTHoro pe/ibecjDa, npoM3BOAMMoro cnoco6aMM TMCHeHM^ m 
otjimbkm, npeAHa3HaMeHHyK> A-n^ HaHeceHMM Ha ueHHbie AOKyMeHTbi b KaMecTBe noBepxHOCTHbix 
peribecjDHbix CTpyKryp. Ohm mofjim 6bi 6biTb, HanpMMep, b cj^opMe STMKeTKM mjim MoryT HaHOCMTbCM KaK 
cf)oribra a^^ rop^Mew neMaTM m/im, bo3mo>kho, Bbino/iHHTbc^ peribec{3HOM 3anMCbK) b cnoe noBepxHOCTM 
AOKyMeHTa, KorAa stot cnocod 6yAeT oSecneMMBaTb maBHoe ycoBepujeHCTBOsaHMe xapaiaepMCTMK TaKMX 
cpeACTB npM mx co3A3Hmm ronorpacjDMHecKMM cnoco6oM. Oah3ko MomM 6bi Mcnonb30BaTbcq TaioKe Apyrwe 
M3BecTHbie cf>opMbi ronorpacfiMMecKoil 3anMCM, TaKMe KaK oTpa>KaTe/ibHbie ronorpaMMbi. 



B TunnHHOM cpeflCTBe cTpyKTypbi M3 HepeflyroLHiixcfl tohkhx jiwhi/ik \AMe\or pa3Mep, KoTopbifi MeHbuue 
HopManbHOM pa3MepHOM pa3peiuaK)U4eM cnoco6HOCTM HeBoopy>KeHHoro MenoBenecKoro rna3a. TaioKe b 
TunnHHOM cpeACTBe MepeflyKDuquecfl rpa<£nHecKne KOMnoHeHTbi M3o6pa>KeHi/m noKann30BaHbi Ha 
noBepxHOCTHOM nnocKOCTM ronorpaMMbi ksk AByxMepHbie pafly>KHbie ronorpaMMbi c noBepxHOCTHbiM 
peribecjDOM. 

TunMHHaa 3ai±|MTHafl ronorpaMMa, Taion KaKTnnn4Hafl H3BecTHa?i AByx-/TpexMepHan ronorpaMMa 
(HanpuMep, onncaHHaq b G.Saxby, Practical Holography, Publisher Prentice Hall), MoweT co3flaBaTbca U3 
HecKoxibKwx ronorpacfwHecKHX KOMnoHemroB. 3tm pa3nnHHwe KOMnoHeHTbi 6yAyT cocrofiTb M3 pa3Hbix 

rpacjDMHeCKMX CeKLJHM, 3anMCaHHblX o6bMHO C pa3HblMM npOCTpaHCTBeHHbIMM MaCTOTaMU M, B03MOKHO, 

pa3HOM opi/ieHTaL|nefi peiueTOK Hecymefi MacTOTbi pa,qy>KHOM ronorpac^nn ai* co3flaHM9 f HanpuMep, 
pa3Hbix yrnoB 3peHMH n/nnn pa3Hbix OTHOCMTenbHbix MBeTOB nocpeflCTBOM paccenBaHM^. 3to flBJineTCH 
pacnpocTpaHeHHbiM choco6om nonyvenm peJibecf)Hbix ronorpaMM c flByx-/TpexMepHbiMM usoepa^eHM^Mw, 
rfle fl/ia nonyHeHna oTHOCMTenbHbix ronorpacjDHMecKnx LjBeTOBbix ac^c^eicroB o6pa6aTbiBaeMoe U3flenne 
pa36nBaeTCH Ha oTAenbHbie rpac^MHecKne pafioHbi, Ka>KAbifi M3 Korapbix 3anucaH c pa3Hofi 
npocTpaHCTBeHHOM wacTOTOM Hecyu^eM peweTKH pafly>KHOM ronorpaMMbi a^* nonyneHHfl pa3Hbix pafioHOB c 
pa3HbiMH ymaMM Bocnpon3BeAeHna n paccenBaHMH c ncnorib30BaHneM pa3Hbix paccenBaHMM a^a 
nonyneHUfl oTHOCHTenbHbix qBeTOBbix actx^eicTOB, npi/i stom Ka>KAaq OTAenbHa^ ceKMi/m M3Aenn«, 
3anncaHHaH c pa3HOM npocTpaHCTBeHHOM m3ctotom HecyiAew peweTKH m/mjim pa3HbiM HanpaBneHMeM, 
Mo>KeT xapaKrepi/i30BaTbC5i KaK "ronorpac^MMecKMM KOMnoHeHT" Jifo6oro KOHKpeTHoro ronorpacf)HHecKoro 
M3o6pa>KeHHfl, npuneivi cyMMa Bocnpon3BeAeHnCi sthx ronorpacfwMecKHX KOMnoHeHTOB o6pa3yeT Bee 
Ha6nK>AaeMoe ronorpacfumecKoe M3o6pa>KeHMe. 

8 MeKOTop:h>:x eaptf bht3x peamsauw^ cpQ&cma no Menbujea M&pe o/mn Mepe^yKni^&cs mmimeHx 
mxiorpadp\A^i ectfor o moopam&Hm md>k&t coA&p^arb peajibwyK) ronor pa^MH&c&y k) myStf ny , B He^oropbix 
BapfctaHrax peajwaaiiHi* epe&crBs no MeHb^e& ^epe o&m Hepep$x>im$cn KOMnoneHT ron.orpa&m&Qmm 
moopa'Me>mp. MQ>KeT ooAep>KaTb rprnMepHbrn acjx^escr uo MQ&ePM. 8 neKOTopbix Baptfanrax psarmaa^tf 
cpeACTBa o5a M.epeAyR«ii«xcH xoiysnoHeHra ronorpa4?WM.ecKoro K3o§pa>KeHK3 aaoryr ftcno/ibsoB&TCsCf* 
o*ro6pa?KeHHH 3cp4>^croB peaxlbHd.^ rojiorpa4>«s8CKbS fiiyo^Hbi mm a mmiophix sapmmax B&nommm 
cpaAcma ooa Mepe^y*oui«:xc^ KdwnoHeHTa m^orpa^^MecKoro ^so6pa>keH^ Moryr coAep>KaTb peaiibHh^e 
tpex^epHbie ro^orpacfeKMecK^e ti3oopa?KeHt^<i h rpextAepmm wfespeKm no teQ&er&m. 

nojie3HbiM acneKTOM HacTO^u^ero M3o6peTeHM« 5RBJi$qeTc^ B03MO>KHoe n3MeHeHne mnpHHbi jiuhmm, 
othoc«ll4Mxcr k Ka>KAOMy AUcfDpaKMMOHHOMy KaHany, a^J^ nonyneHM^ Tpe6yeMOM oTHOCMTenbHOM ^pkoctm 
bmaob c OAHOBpeMeHHbiM coxpaHeHneM cnoco6HocTM no/iHoro HacbimeHiifl o6enx peujeTOK f\nn 

AOCTM>KeHMH OflTI/lMaJlbHOM 3CjDC|)eKTMBHOCTM M my6HHbl 6op03AOK B npOTMBOnOJIOKHOCTb HOpManbHOM 

ronorpawiMe, rAe 6bmo 6bi HeB03MO>KHbiM no/iHoe Hacbia^eHiie o6enx peiueTOK BcneACTBue HacbimeHUP 
Hocmem ("BbiropaHMa") m ncnonb30BaHne oTHOCMTenbHOM ^pkoctm f\r\9\ Aoc™>KeHMH Heo6xoAHMoro 
6anaHca hpkoctm Me>KAy KaHanaMW M3o6pa>KeHiifl. 3tot noAXOA no3Bon5ieT nepeMOAy/inpoBaTb 
AsyxKaHa/ibHyK) ronorpaMMy c tohku 3peHiia my6nHbi 6opo3AOK peujeTKM, TaKiiM o6pa30M, sto no3BonneT 
AByx- mjim MHoroKaHanbHOM ronorpaMMe 6aHKHOTbi npno6pecTM TaKyK) >Ke crreneHb nepeMOAyJiJiMMM 
peujeTKM, KaK \a cTeneHb, KOTopaa Mo>KeT 6biTb nonyneHa npocTbiM cpeACTBOM c A^^paKM^OHH 0 ^ 
pemeTKOM, Bbino/iHeHHOM HenocpeACTBeHHOM 3anncbK). TaKMM o6pa30M, 3Ta TexHMKa f\aer cnocoG 
no.nyMeHM^ qenow 3aBepiueHHOM AncjDpaKMHOHHOM CTpyicrypbi c OAHOBpeMeHHbiM npuMeHeHMeM TexHMKM 
ro/iorpa<£nHecKoro nepeHOca c ncnonb30BaHMeM OTAeribHbix ronorpaMM, 3anncaHHbix b HeHano>KeHHbix 
paPioHax b bma^ ceTnaToro pucyHKa H3 oneHb tohkmx jimhmm luupmhom, 3HaHMTeribH0 MeHbiueM, MeM 
pa3peujaK)iJLia5i cnoco6H0CTb rna3a. B omnMne ot Apyrux "cnocoSoB HenocpeACTBeHHofi 3anncn", comacHo 
KOTopbiM mo>kho 3anncaTb TonbKO OAHy pe lli eTM siy \o CTpyKTypy b oahom pawoHe nnn noxiyMMTb no>KHbie 
peiueTKM b Mecrax Ha/io>KeHH5q Aopo>KeK (Hanpniviep, cnoco6oM 3anncn nyMKOM a/ieicrpoHOB comacHo 
CSIRO) m, TaKMM o6pa30M, BbiHy>KAeHHO ocTaB/ifiTb npoMe>KyTKn, am ro/iorpacf)MMecKMe CTpyKrypbi 
HaMepeHHO cTbiKyK)TC^ Apyr c ApyroM h MoryT HeMHoro HanaraTbC^, nocKonbKy AerpaAaqufl b cTpyiaype 
ronorpaMMbi b MecTe Hano>KeHM^ 3HaMMTe/ibHO ivieHboie, neM b cnynae HanoKeHM^ AByx HenocpeACTBeHHO 
3anncaHHbix AUcjDpaKquoHHbix peweTOK, KorAa b paPiOHax HanoKeHM^ AM(t)paKMHOHHaH 3<$)c(3eKTMBHOCTb 
noHM>KeHa Bc/ieACTBue H3MeHeHMfl yr/ia Me)Kfly A^yMf? Aopo>KKaMM, hto reHepupyeT LuyMOBbie peujeTKM. 
3to no3Bon^eT MMeTb He6onbLuoe Hano>KeHMe Me>KAy HepeAyK)LqnMHCfl nnHewHbiMH CTpyicrypaMn 
o6ecneMeHMH HanSonee 3ct>4>ei<™BHoro ncnorib30BaHM^ HOCMTen^ 3anncn. 

Ha MUKpocKonnnecKOM ypoBHe (50-KpaTHoe yBennneHne) 3TM CTpyKTypbi cornacHO M3o6peTeHMfo coAep>KaT 
xapaicrepHbiM npon3BoribHbii?i n^THUCTbm pucyHOK. EAMHCTBeHHbiM cnoco6oM co3AaHMR SToro Tuna 
M3o6pa>KeHM^ 6bino 6bi npMMeHeHne b BbicuueM cTeneHM cxio>khom ronorpac(DMHecKoii npoeKquoHHOM 
TexHUKM, BKnK)MaK)LL|ew TOMHbiM KOHTponb Bocn pon3BOAHMbix cf)opM, 6parroBCKnx m ronorpacpuMecKnx 
napaMeTpoB, 3HaHMTeribHO npeBbiLuatomMXTe, KOTopbie o6bNHo AocTynHbi An« cTaHAapTHOM 
ronorpacfjMwecKoPi na6opaTopnn. 3th cpeACTBa 6binn 6bi, TaKMM o6pa30M, Ha MUKpocKonnnecKOM ypoBHe 
6naroAapa n^THi/tCToCi CTpytcrype, hbho OT/insHbiMU ot cpeACTBa c An4>paKi_|noHHOM peuieTKOM, 6naroAap5q 



HeMy nofl MUKpocKonoM BocnpoM3BOflHMbiM pa3Mep coflepwan 6bi xapaKrepHbin 3epHMCTbin pucyHOK. 
flpyrMM npenMymecTBOM ncnonb30BaHM^ ronorpacpMHecKoro cnoco6a h 3anncn 3epHMCToro naTHMCToro 

pMCyHKa B M306pa>KeHHH ABnfleTCH TO, MTO 3TOT3epHHCTblM pMCyHOK flBnfleTCfl maBHblM CpaKTOpOM B 
yMeHbLLieHMM BUflMMOCTH CeTHaTOH CTpyKTypbl H3 Hepe,qyK)LL|HXCfl J1MHMM, KOTOpafl MO>KeT 6blTb coBepoieHHo 

HeBMflMMOM nr\n HeBOopy>KeHHoro n yiviepeHHO Boopy>KeHHoro (10-KpaTHoe yBennMeHne) ma3a. 

Oyujeor&y tfrr &py roe nonesHMe aenestrbj sxoro y cob^ p-jj^hc t bob^ k np# npKM-e-H^HftH c t-p^xM-epHN^^ 
ronorpacpHHecKH^^i ia $o&pawem « m m . nony-MeHHMMii TOMMb:& &ocr:pc^3Be/ieH^eM sm6o xpexMepmix 
Mose/sei^ xmQo- nnocmereiA rmocmx mo&p&mmiH (ixv^x^rpBxm^pHhie remoncnm), a rams c rmmMt 
rexmonormmtt <■ k&k remonom^ nanisms. tanarpatpwoGmx orepeocmnm&cmx cmmms> xoraa 
noBbnijeHwe.A«4>P3KMHOH'H.<3^ ^cpc^eKT^BHOCrv- {spKOCttf} v? orKDiitfimiii cwn&n-mysA {MerKbcrb} c 
tocftonbso&aMM&M othx TexBonoraf* §b?n& 6m: npeAnoMTHTenbHbiMH. 

PaccMaTpnBaa anynan c HopManbHbiMM paAy>KHbiMM ronorpaMMaMM c rny6MHOfi, o6bNHO b 
ronorpacpMnecKOM ui3o6pa>KeHHM, BbinoriHeHHOM M3flByx nnn 6onee KaHanoB bhammocth, Ka>KAbiH H3 
KOTopbix coctoht M3 Hano>KeHHon TpexMepHOH MOAenn, npeAHa3HaMeHHOH AJn^ co3AaHH5i 3dp<peKra cMeHbi 
M3o6pa>KeHM5i, pawoHbi HanoweHMfl Me>KAy moab/ifimm AeMOHCTpnpyKrr cyniecTBeHHbifi ypoBeHb LuyMa n 
Hacbii_qeHMfl HOCHTena. 3th HanoweHHbie panoHbi h HacbiuieHHOcTb HOCMTena orpaHMMMBaiOT nonyMaeMyio 
cyMMapHyK) apKOCTb. TaKHM o6pa30M, oco6eHHO npeHMyuqecTBeHHOH tgxhmkom 6bina 6bi TexHMKa 3anncw 
AByx mjim 6onee TpexMepHbix MOAenen c ncnonb30BaHneM M3BecTHOM tcxhhkh H1 (cm., HanpwMep, 
G.Saxby. "Practical Holography" n3AaTenbCTBa Prentice Hall), ho 3anncaHHbix nepe3 MacKn c 
MepeAyK)U4MMHC5q tohkhmm jihhm^mm. ripn npoei-iMpoBaHHH Ka>KAOM H1 f\nn 3anncn 3aBept_ueHH0H 
ro/iorpaMMbi (BbmarmeHHOM jih6o nocneAOBaTenbHO, nn6o napannenbHo) MacKM c tohkhmm jihhmjimm 
AOJi>KHbi cpOKycnpoBaTbCfl Ha nnocKOcrrn M3o6pa>KeHMfl 3aBepaieHHOM ronorpacfwn H2, TaKHM o6pa30M, 
o6ecneMMBaeTC« to, hto AncppaKunoHHbie omrHHecKwe MHKpocTpyKTypbi, cooTBeTCTByK)Li_|ne ronorpaMMe 
Ka>KAOM TpexwiepHoPi MOAenn, noKann30BaHbi b pa3Hbix panoHax HOCHTenn, hto yMeHbuuaeT noMexn b 
n3o6pa>KeHMM h B3anMHoe ocna6neHne BcneACTBne HacbiiqeHMfl Hoci/nrerm. Ba>KHbin acneicr coctomt btom, 
hto Ka>KAafl TpexMepHaa ronorpaMMa 6yAeT Bocnpon3BOAMTb ee M3o6pa>KeHne b KOHKpeTHOM 
noKann30BaHHOM HanpaBneHHii f\nn nonyMeHnsi onTMMecKoro 3cpcf)eKTa CMeHbi AByx Hano>KeHHbix 

M306pa>KeHMM, H B TOM, MTO MCnOJlb3yeMbie M3CKM C TOHKHMM B33HMHO COeAMHeHHbIMM JIMHMflMM 6yAyT 

coAep>KaTb jihhhm tojilahhom MeHbLue HopManbHofi pa3peLuaK)i_MeH cnoco6HOCTM MenoBeMecKoro ma3a, 
KOTopbie, TaKHM o6pa30M, He 6yAyT bhahmh HopManbHbiM Ha6riK)AaTeneM (mto Tpe6yeT pa3Ae/ieHn^ MacoK 

Ha riMHMH UUHpMHOH, npn6jlM3MTenbHO yKa3aHHOH Bbiiue). 

B anbTepHaTHBHOM BapwaHTe Rnn AOCTn>KeHM5i 3Toro pe3yjibTaTa mo>kho 6bmo 6bi 3anncaTb 
cooTBeTCTByK)LL|Me H1 A-Ti* Ka>KAOM TpexMepHow MOAeriM 6e3 KaKMx-nn6o MacoKc tohkhmm jihhh^mh na 
3Tane 3anncn H1, ho c npMMeHeHneM MacoK ctohkhmh jihhh^mh Ha aTane nepeHoca H2. 3to AOBonbHO 
pacnpocrrpaHeHHbiH cnoco6 MacKMpOBaHHfi, noAo6Hbin cnoco6y, Mcnonb3yeMOMy b HeKOTopbix AByx- 
/TpexMepHbix TexHOJiorw^x. Oahsko 3th H3BecTHbie cnoco6bi MacKHpoBaHH^ reHepHpoBa/iM noBepxHOCTHyKD 
paAy>KHyKD ronorpaMMy nocpeACTBOM HCnonb30BaHHa onpeAeneHHOH cpopMbi npaBHiibHoro h^h 
nHH3opacTpoBoro A^cpcpy3opa a^^ cpopMHpOBaHHfi paAy>KHOM LqenH n MacKH Ha cpoTope3HCTe H2, 
pacnonaraeMOH TaK, HTo6bi o6pa30BaTb 3anncaHHbie rpacpHMecKMe pncyHKH. ripeATio>KeHHbiH 3Aecb cnoco6 
OTnuiMaeTC^ TeM, mto npaBH/ibHaa H1 TpexMepHOM MOAenn (hjih noAoSHOH) Hcnonb3yeTCfl a^^ 
npoei4HpoBaHH5i H3o6pa>KeHMfi Ha pawoH H2, cpopMHpyK)UL|HH peanbHoe H3o6pa>KeHHe b6jih3M nnocKOCTH 
cpOTope3HCTa (htih APyroro MaTepnana Ann noBepxHocTHOH penbecpHOH 3anncH), Mcno/ib3yeMoro f\nn 
3anncH H2. MacKa ctohkhmh JiHHenHbiMH LqejiaMH, cooTBeTCTByKDujaR oahoh 3anncH, ao/whs 3aTeM 
pacnonaraTbcsq nepeA MaTepManoM Ana 3anncH H2 b HenocpeACTBeHHOH 6jih30CTH ot Hero. OyHKqHjq 
Li_|eneBOH MacKH coctomt b npocrpaHCTBeHHOH jioKa/iM3aqHH 3anncn b KOHKpeTHbix panoHax MaTepwana H2 
Arm, TaKHM o6pa30M, noKajiH3ai4HH b oahh Ha6op panoHOB tohkhxjihhhm onTHMecKOH MHKpocrpyKTypbi, 
cooTBeTCTBy loiAen OAHOMy KaHany b BapnaHTe co CMeHon H3o6pa>KeHHfi. flpyraa hhh cneny\oman LAeneBaq 
MacKa, coeAHHeHHaa c nepBOH, 3aTeM Mo>KeT wcnonb30BaTbCfl noAoSHbiM o6pa30M a^ H30ji^l|hh 3annceH 
H2 cneAyKDLMHX npoeqHpoBaHHbix H1, cooTBeTCTByK^LMHX ApyrnM KaHanaM H3o6pa>KeHHfl b Apyrnx 
npocTpaHCTBeHHO OT/iHMHbix pawoHax MaTepnana f\nn 3anncH. Ee cpyHKMHfl 3aKnK>waeTca b tom, mtoOw 

H30HMpOBaTb OnTHMeCKyK) MHKpOCTpyKTypy, COOTBeTCTByK)LL|yfO TpeXMepHOMy M306pa>KeHHK) BO BTOpOM H 

nocneAyKDLi^HX KaHanax H3o6pa>KeHH^, b npocrpaHCTBeHHO oTAenbHbix pernoHax 3aBepiueHHoro 
MaTepnana c ncnonb30BaHHeM LqeneBOH MacKH c llihpmhoh nHHHH, KOTopaa Hepa3nHMMMa A-n^ 
HeBOopy>KeHHoro rna3a. Oahhm ocoSbiM npeHMyi±|ecTBOM cB*3biBaHMfl tcxhhkh npoeunpoBaHHa c TexHHKOM 
i±ieneBoro MacKHpoBaHH^ B6nH3H nnocKOCTH H2 flBnaeTCfl to, mto sto no3Bon ht pacnono>KHTb TpexMepHoe 
H3o6pa>KeHHe no o6e cropoHbi nnocKOCTH H2 h oho 6yAeT coAep>KaTb MacTH, pacnono>KeHHbie KaK nepeA 
nnocKOCTbK) noBepxnocTH 3aBepajeHHOH H2, TaK m 3a Hen. M3 npHBeAeHHoro Bbiuue onncaHH^ 6yAeT 
noHATHO, mto 3to oco6eHHo npuroAHbiH cnoco6 oSecneMeHHjq BbicoKOTOMHoro BOcnpoH3BeAeHH5q AByx- nnn 
MHoroKaHanbHbix ronorpaMM no TpexMepHbiM MOAen^M, ccjDopMHpoBaHHbiM H3 nnocKocTen nnocKHX 
rpacpHMecKHx H3o6pa>KeHHH (Asyx-/TpexMepHaa TexHHKa), nnn ronorpaMM c 33KOHMeHHbiM H3o6pa>KeHHeM, 
coAep>Kau4HM KOM6HHaL(HH npaBHnbHbix TpexMepHbix H3o6pa>KeHHH m A^cppaKMHOHHbix CTpyioyp, 



. BbinonHeHHbix H3 nnocKMX rpac^nnecKnx HsoSpaweHMfi, \ahia Aawe, HanpuMep, C03,qaHHbix 
Heronorpa4)MMecKMM cnoco6oivi cTpyicryp, noJiyneHHbix c ncnonb30BaHneM TexHUKM HenocpeflCTBeHHoPt 
3anncn (HanpuMep, cnoco6oM peKOM6nHaMMM v\nv\ cnoco6oM 3anwcw nyMKOM sneicrpoHOB, flByMR 
TunMHHbiMM cf)MpMeHHbiMM HanMeHOBaHH^MH KOTopbix HBrmtoTC* Kinegram h Exelgram), h mto stot cnoco6 
o6ecneMHBaeT sdpdpeKrmHoe cpeflCTBo co3AaHMH HOBoro K/iacca fluc^paKMMOHHbix 3aLqnTHbix cpeflCTB, 
coAep>KaLJ4MX flBa mjih 6onee Hano>KeHHbix flncf)paKL4MOHHbix n3o6pa>KeHHM: oflHO cocrraBrmeT npaBunbHoe 
TpexiviepHoe ranorpacfwHecKoe n3o6pa>KeHMe no MOflenn htm KOM6nHaqMM nnocKoro rpacfci/inecKoro 
M3o6pa>KeHM« m flpyroe cocTaBJiaeT BbinonHeHHoe HeronorpacfDHHecKMM cnoco6oM AHc^paKqiioHHoe 
cpeACTBO c noBepxHOCTHbiM penbecf)OM. 

3to npiiBOflMT ko BTopoMy acneKTy HacToamero H3o6peTeHM5R, cornacHO KOTopoMy o6ecneHWBaeTCfl 
nojiyneHMe 3au_|HTHoro cpeACTBa, coAepwamero CTpyKrypy, reHepupyjoiiiyK) ronorpacfwwecKoe 
M3o6pa>KeHMe, ocHOBaHHyio Ha mcxoahom o6pa30BaHMn, noflroTOB/ieHHOM c ncnonb30BaHneM cnoco6a 
H1/H2, m CTpyioypy c AM(|)paKLiMOHHOM peweTKOti, 3anucaHHyK) b cooTBeTCTBytoixiMX HaSopax no cyLqecTBy 
HeHano>KeHHbix pafioHOB HocnTenn 3anncw, npmeM pafioHbi oflHoro Ha6opa MepeflyfOTca c pafioHaMM 
Apyroro Ha6opa, nocpeACTBOM Hero o6e nepeAynDLquecq jiMHefiHbie CTpyioypbi no cymecTBy HeBHAHMbi 
HeBOopy>KeHHbiM rna30M, m ronorpac(3MMecKoe 3aix|MTHoe cpeACTBO reHepupyeT ronorpacfwHecKoe 
n3o6pa>KeHne n An<t>P aKL 4 MOHHbl ^ 3c|b4)eKT l BMAWMbiti c OTAenbHbix HanpaBneHnw 3penv\n OTHOCMTe/ibHO 
cpeACTBa m o6biHHO Ha6nfOAaeMbm npn HaKnoHe cpeACTBa, h nocpeACTBOM Hero «a>KAoe KOHKpeTHoe 
M3o6pa>KeHMe mjim 3cfx(DeKT b HanpaBneHMH 3peHMH reHepwpyeTca MeriHKOM nrin nacTHMHO CTpyioypoii, 
oSteAHHeHHOM b oamh HaSop wepeAyK)Li|wxcfl nnHnPi. 

flpyroe npuweHeHne OToro cnoco6a Momo 6bi cocTOATb b co3AaHwn ronorpac^MMecKnx CTepeocKonnnecKLix 
chmmkob. LilnpoKo pacnpocTpaHeHHOM ncnonb3yeMOM TexHUKOM HB/iHeTCH co3AaHiie neTKOM TpexiviepHOM 
ronorpaMMbi H3 MHorux (20-200) bmaob o6t>eKra (HanpuMep, cm. "Practical Holography", G.Saxby). B 

TpaAMMMOHHOM TOJlOrpaC^MMeCKOM CTepeOCKOnHMeCKOM CHHMKe MHO>KeCTBO pa3Hbix bmaob (20-200) o6"beKTa 

3anncaHbi BMecre a^* nojiyneHWfl KOM6nHnpoBaHHoro TpexMepHoro BUfla peanbHoro 06-beicra. OAHaKO 

3TOTCnOC06 06bNH0 npHBOAMT K CMJIbHOWiy HaCblLAeHMK) HOCHTen^ H BMAMMOMy BbirOpaHMhO BOTieACTBUe 

h an owe h ma MHOKecTBa pa3Hbix M3o6pa>KeHHM. B KawecTBe OAHoro npuroAHoro sapnaHTa npuMeHeHM^ 
cnoco6a MacKupoBaHiin mo>kho pa36nTb oamh KaHan 3peHwa Ha HecKonbKO OTAenbHbix ixieneii b MacKe (3 
mjim 4) Rnn yMeHbaieHM« Anana30Ha npocrpaHCTBeHHbix MacroT b k3>kaom KOHKpeTHOM pawoHe cpeACTBa 
AJi« yBennneHna ppkoctm. TaKMM o6pa30M, HanpuMep, oamh paMOH cpeACTBa Mor 6bi coAep>KaTb ToribKO 
BMAbi o&beKra cneBa noA HeKOTopbiM ymoM, HanpuMep, 10 mjim 20 bmaob, Ka>KAbiM M3 KOTopbix HMen 6bi 
noAo6Hoe pa3HeceHne m opueHTaquKD HecymeM peuueTKM, nocpeACTBOM nero yivieHbLuaeTC5q HacbioieHne 
HOCHTena ("BbiropaHne") m yBe/iMHUBaoTC^ ^pKocTb. TaKMM o6pa30M, stot cnoco6 Mor 6bi npuMeH^Tbca npw 
nojiyweHnn ronorpacfDMMecKnx CTepeocKonnnecKHX chumkob j\nn yMeHbiueHMa KonunecTBa Ha/ioweHHbix 

M306pa>KeHHM B Ka>KflOM paMOHe HOCMTenfl M nOBblLUeHU^ 5ipKOCTH M306pa>KeHM?l - BHOBb OCHOBHbIM 

npuHMnnoM 6yAeT npwiweHeHne MacoK m KpwBonnHeMHbix pucyHKOB c liimpmhom jimhmm, KOTopa^ MeHbiue 
HopManbHOM pa3peujaiOLMeM cnoco6HocTM HenoBenecKoro rna3a. 

TaKMM o6pa30M, M3o6peTeHne npeA/iaraeT cnoco6 ycuneHnsq ^pkocth n MeTKocrrn MHoroKaHanbHbix 
ronorpacfci/iHecKnx n3o6pa>KeHMM m, b MacTHOCTi/t, yMeHbixieHi/m bjimhhh^ ojepoxoBaTOCTM noBepxnoc™ 
nocpeACTBOM BbinonHeHkm ronorpacf^MMecKHMM cpeACTBaMn AByx mjih Sonee oneHb neTKnx Hano>KeHHbix 
CMeH5qK)LL|nxc5q rofiorpacjDMHecKMX M3o6pa>KeHMM r coAep>KaiAMx TpexMepHbie MOAynn, nnn AByx- 
/TpexMepHbie ronorpac{)HHecKMe nsoSpa^eHMH, mjim AByxMepHbie MsoSpa^eHMH, pacnono>KeHHbie b oahom 
paMOHe cpeACTBa m BHA^Mbie npi/i pa3HOw opueHTaqnn 6naroAap« pa36nBKe norm M3o6pa>KeHHfl Ha ppa 

AMCKpeTHblX COeAHHeHHblX paMOHOB C HCnOJlb30BaHHeM MaCOK C flMHeMHblMM LMen^MM, Ka>KAaa M3 KOTOpblX 

MMeeT pa3Mep, KOTopbiM MeHbiue pa3peina»oii|eM cnoco6HOCTM HopManbHoro rna3a, Rnn o6ecneHeHM« 
3anncn, b MAearibHOM BapnaHTe, TonbKo oahom mjim orpaHnneHHoro KonnnecTBa M3 npocTpaHCTBeHHbix 

MaCTOT AUCjDpaKMMOHHOM petUeTKM A-n* MaKCMMM3ai4MM 3C}3Ct)eKTHBHOC™ M BHAHMOM flpKOCTM K3>KA0r0 M3 

Ha6riK)AaeMbix M3o6pa>KeHM m m a*™ ycTpaHeHMH "cfiaHTOMHbix" B03AeMCTBMM OAHoro M3o6pa>KeHMfl Ha 
Apyroe, oGbNHo Ha6nK>AaeMbix b MHoroKaHanbHbix M3o6pa>KeHMflx. 

flonojiHMTe/ibHbiM npeMMyLqecTBOM MepeAyKDLunxca CTpyicryp ronorpaMMbi ^Bn^eTCH o6ecneneHMe 
noBbiuueHUH 3ct)4)eicrMBHOCTM BOcnpon3BeAeHMM n, cneAOBaTe/ibHO, fipkoctm H3o6pa>KeHMfl f\o ypoBHfl, 
npeBbiLuatomero tot ypoBeHb, KOTopbiii 6bm 6bi B03MO>KHbiM c ncnonb30BaHneM npocTOM crpyicrypbi c 
CMHycoMAanbHOii WAdppsKuyioHHow pemeTKOM. MepeAyK)ii|MMC« BapnaHT no3BO/ifleT coxpaH^Tb b, no 
cymecTBy, He3aBMCMMOM npocTpaHCTBeHHOM paMOHe noAno>KKw MHKpocTpyicrypbi, npuMeH^eMbie f\r\9\ 
Ka>KAoro KaHana Hano>KeHHoro MHoroKaHaribHoro M3o6pa>KeHM^. 3to yweHbinaeT KOHKypeHMMHD 
MHTepcf)epeHL|MOHHbix nonoc b sthx paMOHax, KaK OTMenajiocb Bbnue, m, t3kmm o6pa30M, f\nn M3o6pa>KeHM^ 
npow3BOA$rrcfl onTMMecKne KOMnoHeHTbi cymecTBeHHo 6onee BbicoKoti 3cf)cj3eKTHBHOCTM. OAHaKO 3T0 TaioKe 
no3Bo/ifleT 3anncbiBaTb b stmx pawoHax He CMHyconAa/ibHbie cTpyKTypw peLueTOK (to ecTb cTpyiaypbi, 

KOTOpbie MM6K)T CyLLjeCTBeHHO OTJIMHHbie 3C}DC}3eKTHBHOCTM AH^paKL^MH Me>KAy nop^AKaMM +1 M -1 

An4)paKi_inu b npoTMBonono>KHOCTb CTpyKrypaM c CMHyconAanbHOM peuueTKOM, KOTopbie MMeiOT paBHyK) 



. 3Cf)C}!)6KTMBHOCTb nOp^flKOB flMC(3paKI4HM). KOHKpeTHbIM TUFIOM npHTOflHOM CTpyKTypbl ABJlfleTCfl TaKOfi, Tfle 

>KenaTenbHbiM nop^AOK AHc^paKqun ycn^eH no cpaBHeHHK) c He>KenaTenbHbiM nop^AKOM, nocpeACTBOM 
Hero npon3BOflHTc« ycmieHHe onTunecKOM hpkoctm Ha6/iK)AaeMoro M3o6pa>KeHHfl. TaKan CTpyicrypa 
M3BecTHa KaK "OTpawaTejibHbifi" nop^flOK AMcf^paKqun m OHa n3BecTHa b o6nacTM npoPi3BOflCTBa npocTbix 
AMcjDpaKLinoHHbix peweTOK f\n9\ cneKTpocKonwi (HanpuMep, onucaHHbix M.Hutiey. "Diffraction Gratings", 
Academic Press, 1982), ho He b H3o6pa3HTenbHbix ronorpacf)MHecKHX CTpyKTypax, BOcnpoi/i3BOAfliAHx 
rpa<£i/iHecKue i/i3o6pa>KeHHfl f b oco6eHHOc™ rne ronorpacfcuMecKoe M3o6pa>KeHne nepeKnfOMaeTC^ Me>KAy 
AByivm Ha/io>KeHHbiMn pucyHKaMM, H3o6pa>t<eHHHX, KOTopwe oSbNHbiMn cpeflCTBaMU He MoryT 6biTb 
nonyneHbi CTaxHMM crrpyKrypaMU noBbinieHHOM 3<t>cf>eKTi/iBHoc™ BcneflCTBue npupoflbi npoqeccoB 
co3AaHMfl ronorpacfynwecKoro M3o6pa>KeHHfl u KOHKypeHqun no/ioc. B oahom TunnMHOM reoMeTpnn 
ronorpacpMMecKaa CTpyicrypa c OTpawaTenbHbiM M3o6pa>KeHneM 3anncaHa ajih npeAnoMTMTexibHoro 
noBbiLueHMH 34>c(3eKTHBHOCTM nocpeflCTBOM 3anncn MHTepcfDepeHLiMOHHOM KapTMHbi we^y onopHbiM nyHKOM 
v\ curHa/ibHbiM nyMKOM, npuneivi 06a nyHKa cranKMBatoTCfl c MaTepnanoM flna 3anwcn c oflHofi cTopoHbi 
reoivieTpMHecKOM HopMann. CneAyeT OTMeTMTb, mto cnoco6 HepeflOBaHU^, cKOM6nHnpoBaHHbiM c 
npeflnoMTMTexibHbiM hcxoahwm cnoco6oM H1-H2, no3Bormer 3anwcbiBaTb Ka>Kflbii?i KOMnoHeHT 
MepeflyioLqeMCH roxiorpaMMbi c MHflMBMAyanbHbiMn pa3Hbiiww yrnaivw OTpaweHwa f\nn npeflnoHTMTenbHoro 
ycnneHH« 3cfx£>eKTHBHOCTn AH<t>paKL|nn b Heo6xoflHMOM nopaAKe &v\fteH\A9\ Ann SToro KOMnoHeHTa. 3to 
HBJifleTCfl cyLL|ecTBeHHbiM ycoBepLueHCTBOBaHneM H3BecTHbix paHee cucTeM, pa3pa6oTaHHbix 
ynoM5iHyTbiMn Bbioje Landis and Gyr m CSIRO. CucTeMa Landis and Gyr nocpe^CTBOM newaTu Ma/ibix 
pawoHOB nv\He\AHO\A peuueTKM nofl pa3HbiMi/i ymaMM MO>KeT ncnonb30BaTb ToribKO no cyniecTBy oflHy 
CMHycoMflaribHyK) CTpyicrypy jik)6om KOHKpeTHOM npocTpaHCTBeHHOfi MacTOTbi - cwcTeivia CSIRO He 
wio>KeT npow3BOAHTb npoc}i)nnnpoBaHHyKD crpyicrypy c OTpawaTe/ibHow peuueTKOM m, TaKMM o6pa30M, He 
wio>KeT ycmiMTb Hy>KHbie nop^AKM - npewMymecTBo vepepy\o[±\ev\cn CTpyicrypbi, CKOM6i/iHwpoBaHHofi c H1-H2 
nnn cnocoSoM MacKwpoBaHMH, coctout btom, hto Ka>KAbiw HHAUBMAyanbHbm aneMeHT HepeAyKXneficfl 
ronorpaMMb! aBTOMa™necKn oTpawaeTca c npaBMnbHbiMn opneHTai4M?iMM b reoMeTpnn 3anncn. 

T&khm o&paaoM, cabs mix oSe erpy Krypb? mxyr cofiepmajh 6rrpa>KaTe.ri bHbse ronorpa^MeG^e CTpyxryp&r 

fonorpac|3MHecKMe cpeACTBa 3aa4MTbi, cooTBeTCTByK>LLine n3o6peTeHMK), woryT ncnonb30BaTbca j\nn 
peuueHMH ojupoKoro Kpyra 3aAan noBbioieHUH 3au_|MU4eHHOCTM AOKyMeHTOB m M3AennM. KaK y>Ke 
OTMenaJiocb, ohh oco6eHHO npuroAHbi f\m ncnorib30BaHM5i Ha AOKyMeHTax nnn \A3Renv\nx, MMeK)Li4iix 
LuepoxoBaTbie noBepxHOCTM n BbinonHeHHbix M3 6yMarn n eft noAo6Hbix MaTepnanoB, ho MoryTTaioKe 
ncnonb30BaTbca c ApyrnMH MaTepnanaMH, TaKMMH KaK nnacTMaccbi. npniviepaMU M3AeriMM, KOTopbie MoryT 
6biTb 3ami/iLL|eHbi c ncnojib30BaHneM TaKMX cpeACTB, ^bji^iotcr nacnopTa, nponycKa, 6nneTbi, pa3peiueHM^, 
nnMeH3nn, KapTOHKH npoBeAeHna ct>HHaHCOBbjx onepaMnw, BKnK)Ha?i neKOBbie KapTOHKM, nnaTe>KHbie 
KapTOHKH, KpeAMTHbie KapTOMKM, KapTOMKn a^h CHHTMfl A^Her co cneTa, KapTOHKw aneiapoHHoro nepeBOAa 
AeHe>KHbix cpeACTB, cny>Ke6Hbie yAocTOBepeHM^i, MAeHTnc)DMKaL4noHHbie KapTOHKM nepcoHa/ia mjim TOBapa, 
aBaHcoBbie KapTOMKW, TenecfcoHHbie KapTOMKM, KapTOH km c ySbiBaraiAMM cseTOM, o6nv\rai\v\\A t Ha/ioroBbie 
AOKywieHTbi, 6aHKHOTbi, neKM, BioifOMaa Aopo>KHbie MeKM, Bay^epbi, 3TMKeTKH MAeHTncf)MKaL|MM TOBapHoro 

3HaKa, 3THKeTKH AHH npeAOTBpaLL|eHM^ MflM MHAHKaMMH He33KOHHOrO BCKpblTMJI. 

CpeACTBO BbinonHeHO b yAo6HOM cjDopivie nepeHOCMMoro Ha ApyryK) noBepxHOCTb aneivieHTa, TaKoro KaK 
4)onbra f\m rop^nero TecHeHM^, no3BO/iHK)Li4eM nepeHocuiTb ero Ha AOKyMeHT nnn npeAMeT, Tpe6yK)ii|MM 
3aainTbi. B 3tom cnynae cpeACTBO o6bNHO HeceT HyBCTBMTeribHoe k Tenny Kne^Koe BemecTBO (hjim 
MyBCTBMTeribHoe k AaBJieHMK) KJieiiKoe BeLqecTBo) Ha ero oTKpbiTOLi noBepxHOc™. 

Aononi-iMTenbHa^ aau^ra mmn m, rBkoro k&k qenHbift p,o\<y ^eHr : na Koropbi^i moms? mmcMVhOB 
cpeACTBO, A^OTHraeTc^ BKn^en^eM qpe^cjBa b oSu4«0 pvtcynoK H.apHAy c MHO^<e.CTBOM opeAcm 

HeKOTopw^ npv?m5pb! roxiorpacpiiMecK^x.^au^iTHbix cpeACTB. coorBercrBy^a^x tf3o6peTeHimo> a ra^Ke 
Ha KOTopbix; 

(pm. lAii3o8pa>Ka0T r^psb^i npmep p^a/iw^au^H cpeA^r&a comacHo ^o6p:sTeH^K>:; 

4>;4?\ IB M3o6pa>i<aer b^a cpeAOTaa hoa A^y^ pa3J-ib^^ yrnaM^ apen^; 

tpxr. 1 C & I D mo6pa>mx>T 6ome noAPO^Ho A^e cbopMMpyK)a^e ro/iorpa4>vuo crpyKrypbi; 



m>K&3aHNo£s Ha ipm\ iC m ID cootb gtcts © h ho * 

4>tf^ 1H ^.3o6pa>Kaet 6ane& hoappSko a^emen^e mine&Kbix ptf cynscos; 

0vtr. 2A si 28 w3c6pa>K3:iCT ■ rojiorp.3Mww, e^Gp^poBawNfeie &sy w? ronorpapmecmhm crpyiciyp3MH 
BToporo nptmepa; 

tpw\ 20 vs3oopa>Ka#r BropoR npHM6?p peanin^i^Hi cpeAOT&a; 

<|>nr. 2D ia 2E mo&pBwawr rmtteSmyx* crpyKiypy, t-^o&eHnyto na A^e rondrpa^^HecK^e ctpyjcrypu 
opoiBSTcraeHHQ'; 

4>^:\ 2F M3o6pa>KaeT nKtt£&H&& crpyitrypbj a yBenmeMHOM maoiura&e: 

ipm:. 3A # 38 «3o8p*3>K8*d7 nepsbiK nptf&ep p&ajmaautftf onocoSa nox-yMeH^H vonot pa^pmemoro mii\mnof ; o 
cpe/.iCTaa; 

cjsar. 4A « 48 yi3oopa>f<aK>T nepsb?& aran Broporo npHM@p$ pea/i^at^H onocooa noiiy^n^ asu^iTHoro 
epsAcrsa; 

cbar. 5A h SB- «3o6pa>Kaior BTopoR axan onocooa; 

<fs«r. 6A M3o5pa^caeT rojior;pat$>wMecKoe epe&cx&Qt cipopntip&B&mo& c xcnonhmmHmm cmco&a t 
noxaaaNHpfo na t$>y!r,4 m 5; 

<pm\ 68. u3o6pa>Kaer naoTfe nepsoS ro.norpaepMHecKo^ crpy-crypb<f a -yaejEiMH^HHOM MsearraSe; & 

Ha dpwr. 1 noKa3aHo AByxKaHanbHoe ronorpacfwHecKoe cpeflCTBO 1 CAByMfl KaHanaMH M3o6pa>KeHWfl, 
noKa3biBaK)LUMMM Hano>KeHHbie cMeHaeMbie rpacjDHHecKne ronorpaMMbi A n B (4)nr. 1 A), npwneM K3>ka bifi 
KaHa/i 3anwcaH KaK Ha6op oneHb tohkhx jimhmm 2, 3 (noKa3aHbi A-rm npMMepa Ha cfwr. 1C m 1D, npuneiw gth 
xiMHeMHbie CTpyicrypbi o6bNHO 6yflyT TOHbwe HopMaxibHow 3pirrenbHoPi paspeujafomeM cnoco6HOCTM m, 

TaKMM 06pa30M, HeBMflMMb! HOpMa/lbHblM ma30M) T3K, HTO Ka>KflblM paMOH M306pa>KeHWfl COflep>KHT TOJlbKO 

oflHy flncf)paKi4HOHHyK) cTpyicrypy, HanpuMep, c M3o6pa>KeHM5iMM, cMeHfuoini/iMMCfl npn HaKnoHe cneBa 
HanpaBO (dpv\r. 1 B). yBennMeHHbm bi/ia stmx HeHajioweHHbix KaHanoB n3o6pa>KeHkm noKa3aH Ha 4>nr. 1E, 
M3o6pa>KaK)Li4eM oamh paPioH flByx KaHanoB M3o6pa>KeHMM A n B b yBennneHHOM Maci_uTa6e ( npn stom oflHa 
nHHHfl b TunnMHOM Bapi/iaHTe cooTBeTCTByeT 20-120 mkm b 3aBMcniwocTM ot MHflMBMflyanbHoro npuMepa, 
rAe cxeMaTMnecKM noKa3aHO, KaK HepeAyKrrca ABa patioHa, BKmoHajouiwx Ka>KAbM KaHan H3o6pa>KeHHfl r 
TorAa KaK cj3nr. 1 H, BHOBb b cmibHO yBennweHHOM MaciuTa6e n3o6pa>KaK)LL4a5i bha Ka>Kfloro pucyHKa, 
AonojiHMTenbHO M/uiJOCTpupyeT ABa npocTpaHCTBeHHO OTAenbHbix pawoHa, cocTbiKOBaHHbix Apyrc ApyroM 
HTo6bi noKa3aTb, KaK jiuhmh 6 oahom CTpyKTypw CMeoieHbi OTHOCMTeribHO jimhmii 5 APyroPi CTpytcrypbi T3K, 

HTO OnTMHeCKMe MMKpOCTpyKTypbl, COOTBeTCTByFOLLjUe OTAeJlbHblM AH4>paKL4MOHHblM 3/ieMeHTaM, 3aHMMaKDT 

coBepLueHHO H63aBMCMMbie paMOHbi n no cyaiecTBy Ha HaKnaAbiBawTca Apyr Ha Apyra. Our. 1F n 1G 
MJi/iKDCTpupyioT to, KaK rpacjDMHecKMM o6pa3 Ana Ka>KAoro KaHana wo>KeT AonoxiHUTejibHO noApa3Aen?iTbcq 
Ha pa3Hbie Anc^paKUMOHHbie CTpyicrypbi f\y\9\ nonyneHMfl pa3Hbix onTunecKnx scfx^eicroB, TaKnx KaK civieHbi 
MBeTOB. TaK>Ke cueAyeT noHnwiaTb, mto 6yAy^u ronorpa4)MHecKHMM M3o6pa>KeHMqMM, rpact)HMecKMe o6pa3bi 
Am B MoryT He 6biTb jioKajiM30BaHHbiMW Ha noBepxHOCTM, a HMeTb peanbHy»o my6nHy, xotji MacKMpyKjuine 
pucyHKM H3 tohkmx jiuhmm, onpenenx}Oii\\Ae Ka>KAbm OTAe/ibHbm Anc^paKquoHHbiPi paMOH, 6eccnopHO MoryT 
6biTb noKajiM30BaHbi Ha noBepxHocrrn. 

0v\r. 2 M3o6pa>KaeT noAo6Hoe AByxKaHaribHoe cpeACTBO 9 (dpwr. 2C), ho b stom cnynae cocTo^ixiee M3 AByx 
TpexwepHbix MOAenew 7, 8 (ct>nr. 2A, 2B), rAe ronorpacfjMMecKoe M3o6pa>KeHne nepeKniOMaeTOT Mewy 
M3o6pa>KeHMeM Ky6a 7 n nTnqbi 8 (Hanpmviep) npn HaK/ioHe cneBa HanpaBO. B stom cnyMae Ka>KAbiw 
rpacjDMHecKMM o6pa3 npeAcraBfifieT peaxibHyK) TpexMepHyK) MOAejib, 3anncaHHyK) KaK ronorpac^MMecKap 
crpyKTypa b OTAeJibHbix orpaHnneHHbix pawoHax noBepxHOCTHOM penbec{3HOM CTpyicrypbi c Mcnonb30BaHMeM 

pMCyHKOB M3 HepeAytOLUHXCfl TOHKMX flMHMM, K3K nOKa3aHO B yBGflMHeHHOM MaCLUTa6e (H/lJl KDCTpaTMBHO 

noKa3aHbi Ha 4?nr. 2D, 2E, xota stm TOHKwe MepeAyK)ii4necfl jiwHe^Hbie cTpyKrypbi o6biHHO 6yAyT TOHbLue 
3pnTenbHOM pa3peujaK)meM cnoco6HocTM u, TaKMM o6pa30M, HeBHA^Mbi). Our. 2F M3o6pa>KaeT cunbHO 
yBeriMHeHHbiM bha He6o/ibUJoro pawoHa pucyHKa, noKa3biBaK)LqnM, KaK b MUKpocKonnMecKOM MacuuTa6e 
jimhum Ka>KAoti CTpyioypbi OTHOCMTenbHo cMeiiieHbi n no cyixiecTBy He HanaraiOTC^ Apyr Ha Apyra TaK, mto 
no cymecTBy TonbKO oAHa AUC^paKM^OHH 3 ^ CTpyiaypa 3aHMMaeT nio6o£i He6ojibiiioPi paMOH cpeACTBa. 3to 
6bino 6bi oneHb npenMyiqecTBeHHO ctohkm 3peHM* yMeHbiueHnq 3ct>c)3eKTOB HacbiLqeHU^ HocnTerui n 
co3AaHM?i noMex, 6naroAapa neMy o6ecneHMBaK)TC« oneHb BbicoKoe KanecTBO u BbicoKa* neTKOCTb 
CMeHqK)U4MXC5R n3o6pa>KeHMM ) npn stom nnHeMHbie CTpyKrypbi, Ha KOTopbie pa3AeneHbi Aaa rpacf3MHecKHx 



o6pa3a< 'xbk rOHKHj mto OHri roHbiue ■ paspeiuaK^fc'ft cnoooBnocra HOp^anbHoro mnoBeHeomro masa. 

Gnssyer mmuai^ nro smnm oBmhbo na SyAyr HeBoopy^&HHb;M rrrasoM TaK, mo mcQpawemp. 

oy^yr sbimsASTb -crmouJB&Mfe, :npwM6M cp^r 2D, 2E naoSpa>KaJor nmim rmiub msmcrpmmm $ c|)Hr. 2F 

Ha (jpv\r. 3 noKa3aH nepBbiw cnoco6 nojiyneHMH cMeHHoro flByx- nnn MHoroKaHanbHoro M3o6pa>KeHMfl c 
ncnanb30BaHneM 3TanoHHbix rpa<J>MHecKMx M3o6pa>KeHMM, cocTOfl!±|kix H3 pucyHKOB H3 tohkmx tihhmm, 
CHaMana c(DopMnpyK)T 3TanoHHoe M3o6pa>KeHMe 17, KOTopoe Ha paccTO^HMH nivieeT bma 6yKBbi A, ho npn 
6onee 6jih3kom paccMOTpeHMM ccfx>pMMpoBaHO cepnefi M3omyTbix jimhmm 18. 3to 3Ta/ioHHoe M3o6pa>KeHMe 
17 3KcnoHnpyK)T CKB03b AMcjxj3y3op 16 Ha HOCMTenb 14 3anwcn B coweTaHUM c onopHWM JiyHOM 15 flJl« 
c}DopMMpoBaHH« 3Kcno3HMnn H1. noflo6Ha5i H1 cfcopMHpyeTCfl SKcnoHnpoBaHneM BToporo rpacpMHecKoro 
M3o6pa>KeHMfl, TaKoro KaK B (He noKa3aHo). rioKa3aHHoe ycrpoMCTBo npeAHa3HaneHO fln« 3anncn nepBoro 
KOMnoHeHTa A M3o6pa>KeHMfl. fl/ia M3o6pa>KeHM* B cfDopMMpyeTca noAoGHaa H1 tbkmm >Ke cnoco6oM 
3KcnoHnpoBaHMq STanoHHoro rpac^MHecKoro M3o6pa>KeHMH Arm nonyneHMH M3o6pa>KeHMfl B. 06pa6oTaHHan 
H1 19 3aTeM Mcnonb3yeTCfl c conpaweHHbiM onopHbtM nynoM 20 Ann npoequpoBaHMa peanbHoro 
M3o6pa>KeHH« KOMnneKCHOM MHoroqBeTHotf AByx-/TpexMepHOM ronorpaMMbi TaKMM o6pa30M, MTo6bi 
3anncaTb H2 21 BTOpbiM onopHbiiw /lynoM, flo6aBJieHHbiM (He noKa3an) xopowo M3BecTHbiM cnoco6ovi ajih 
cf)opMnpoBaHM5i ronorpaMMbi c nepeHeceHHOM nnocKOCTbio M3o6pa>KeHMfl mjim H2. JIwhmm nepBoro 
M3o6pa>KeHH?i A MepeAyKrrca c jimhhjimui BToporo M3o6pa>KeHMfl B. 

Ha tpm. 4 M 5 noKaaan anbrepBatWBMbw 3&p»$Hr cnocaSa, KOiopMM mmer npwMSHsrrbOfl c 
s^cno/JbOOBaH^eM rpexMepnbJx MP^ejieS, Ba nspaoM arans (ipw: 4} H 1 22 4>op&iHpysxc*f noGp$R£?&QM' 
a Kcnon «poaa h k« rpeXMepnotf ^o&anM 24 b eo^aTanvi& c qnopHbiM si^Hom 23 {4^ r > *A). 3t$ ronor 
aan^cbisaerca b aepxHefi e@KL{tw 12 HI , npm stow h \a >kh^ok) cs kmh k> 13 MacKtfpy^or. Bm>khk>*§ cokmhk) 13 
ssrre^ oc8o6o>KAaiOT or ,m^k«, sepXHsojo cskj.{«K) 12 &iaci<«pyK>T (cp^r 48) « snropovi o6>be?vr 27 
3anticbiaaK)T c ^cn.anb308.aHneM oHopHom nyna. 26. 

BepxHK>K5 ceKu^io 12 o^paSotaHHoft HI 28 mxem mayompytm coftpxw&MHhXH onopHWM nyv?OM 29, 
BpdM3B:6^u4M?yi npoeuiipo.saH Hoe H306pa>K&Hfte 30 : KOTopoe a>op:MVipyerc^ na iviocKOGTii 31 H3p6pa>KSHWft, 
co^ep^ca^eft MacKy. HMe&myfQ mhojkogtbo paaHeceHHbix movH\ f r>>\x -mm$, vmmsmmbm Qonee ^eramno 
HOMepoM 37* vi pacno.no>!<eHHyK? a BenocpeACTBeHHoii en«30Cw'or Kpcwrefia- 32 .aan^cvi. TaKM&? o.Spa^o^, 
>i3o8pa>KeH^e opHr«HafibHOf"o oSbeKra 24 aan^caKo roiiofpa^HecK^^ cnoco6oM noane^osa?e/ibHo 
paenojio>KeHHbix c tohkhmvs aasopa&atf n^H«>4 37 na nooi^mne 32 san^cvi, 3td €D3,qaet cep^^o 
noKa^30BaHKb?x ^»cbpaKt$^OHHBx crpyKiyp. 

Hm>khk)K) ceKquK) 13 Ha H1 3aTeM 3KcnoHnpyK)T c ncnonb30BaHneM conpaweHHoro onopHoro nyna 34, npn 
3tom noJiyneHHoe b pe3y/ibTaTe M3o6pa>KeHMe <£opMi/ipyeTCfl b nnocKoc™ 35 M3o6pa>KeHMP, coAepwaujeM 
BTopyK) MacKy M3 tohkmx jimhmPi, noKa3aHHyio Oonee fleTaribHO HOMepowi 38, npuneivi jimhmm MacKM 38 
nepeAyioTCfl cnnHn^MM MacKM 37, m nonyneHHoe M3o6pa>KeHMe 3anncbiBaeTC5i Ha HocnTene 32 3anncn. 
MacKM 37, 38 npeACTaBJiflfOT co6om aMnnnTyAHbie MacKM. flBa M3o6pa>KeHii« 6yAyT 3anncaHbi tsk, MToSbi 
o6pa30Banncb neBbifi m npaBbiPi KaHaxibi cooTBeTCTBeHHO, npn stom jimhum MacoK 37, 38 6yAyT MMeTb 
LunpwHy, KOTopa^ MeHbiue paspeujajomew cnocoSHOCTM HopMa/ibHoro MenoBeHecKoro ma3a n, t3ki/im 
o6pa30M, ohm Hepa3nuHHMbi HopMa/ibHbiM Ha6nK>AaTeneM. 

Ha cf)Mr. 6A noKa3aHO 3aBepujeHHoe cpeACTBO 39, ocBei_qeHHoe AHeBHbiM cseTOM 40. <t>nr. 6B M3o6pa>KaeT 
b yBennneHHOM MacujTa6e HeSonbujoM pawoH ronorpacpMHecKOM CTpyKTypw, ccpopMMpoBaHHow no MOAenM 
24, m Ha HeM mo>kho BMAeTb CTpyicrypy M3 tohkmx jimhmm. 

Ha cfDMr. 6C HOMepoM 42 noKa3aH bma cneBa cpeACTBa 39, m Ha dpwr. 6D HOMepoM 43 noKa3aH bma cnpaBa. 

1. ronorpa4)MMecKoe 3au4MTHoe cpeACTBO, coAep^au^ee nepByfo m BTopyK) MMKpocTpyKTypbi, 
cf)opMMpyK)LL|Me ronorpacfDMHecKMe M3o6pa>KeHM^, Ka>KAa* m MKpocTpy Krypa o6pa30BaHa ^opMMpoBaHMeM 
npoMe>KyTOHHOM nepBOM ronorpaMMbi M3 cooTBeTCTByHDLqero oGbeicra m nepBoro onopHoro nywa, ABe 
nepBbie npoi\4e>KyTOHHbie ronorpaMMbi noACBeMMBafOTC^ cooTBeTCTByjomMiviM BoccTaHaB/iMBaFoixiMMM 
nynaMM, KOTopbie ^Bn^HDTCfl conp«>KeHHbiMM c cooTBeTCTBy K) ll(m m m nepBNMM onopHbiMM nynaMM, a™ 
BOcnpoM3BeAeHM^ mx cooTBeTCTByK)UL|MX o6"beKTOB KaK ronorpacfDMHecKMx M3o6pa>KeHMM, KOTopb»e 3aTeM 
Mcnonb3yKDTC5i A-n^ 3anwcM nepBOM m btopom MMKpocTpyjcryp, cf)opMMpyHDLHMx ronorpacj^MMecKMe 
M3o6pa>KeHMa, Ha o6a|eM HOCMTene ro/iorpa4)MHecKOM 3anMCM nocpeACTBOM cnoco6a onTMHecKOM 
MHTepcfDepeHMMM co BTOpbiM onopHbiM nynoM, b kotopom MMKpocTpyKTypbi 3anMCaHbl B COOTB eTCTBy K) U4 M X 
Ha6opax, no cymecTBy, He Hano>KeHHbix paMOHOB HOCMTene 3anMCM, npMMeivi paMOHbi OAHoro Ha6opa 



MepeAyioTCfl c paifoHaMU Apyroro Ha6opa, nocpeflCTBOM nero pa3Mepbi m pucyHOK MepeflOBaHMfl, no 
.cyaiecTBy, Hepa3nnMHMbi HeBOopyweHHbiM ma30M, nocpeflCTBOM nero ronorpacfDMMecKoe 3aLi|MTHoe 
cpeflCTBO 4>opMnpyeT ABa BM3ya/ibHO oTflenbHbix ro/iorpacf>HMecKnx H3o6pa>KeHH*, BMflMMbix c, no 
MeHbiuew Mepe, AByx HanpaBneHMM 3peHkm OTHOciuenbHO cpeACTBa m o6bNHO bwahmux npn HaicnoHe 
cpeflCTBa, m nocpeflCTBOM Mero Ka>Kfloe KOHKpeTHoe ronorpacjbuMecKoe M3o6pa>KeHne b HanpaB/ieHMn 
3peHMH cfDopMnpyeTC^ Ljeni/iKOM hjih HacTMHHO MMKpocTpyKrypoM, 4)opMnpyK)LqeM ronorpacf>MHecKoe 
M3o6pa>KeHMe, CBP3aHHOii c oahhm mjih ApyrMM Ha6opoM MepeAytomitxcfl pawoHOB. 

2. CpeACTBo no n. 1, OTnnHaK)Lqeec?i tbm, mto pafioHbi HBnHKrrcfl nnHeMHbiMM paMOHaMM. 

3; Cpe&etso no n. 2. o*fn fo ix\$s&tm t&m f mto n&He&H&ie paStoHfoi sib n ?uorra kdh bo^h ne fi m biM'tf . 

4 CpeACTBo no jnio6k?tty-H3 npe&UieeTByiou^x nyHkios. cmwMatoiMe&Gft 'reM, mto m yiRpocrpy K?y pb* , 
4>op^pyK>time rojiorpaeNMeeKoe H3oSpa>KeHvie, ecbopMtfpoa&H^ Ka k oob^p xhocth biiS perfect*. 

5. CpeACTBo no n. 4, 3aBncnMOMy ot n. 2 mjim 3, oTJii/inafouieecfl tgm , mto Ka>KAbiM pafioH i/iMeeT LUiipuHy b 
npeAenax 25-75 mkm. 

6. CpeACTBo no liioSojwy m npe&wecrBym±\m nyHKTOB, ornmatouieaca re?*, mtq Ka>KAa# -iwHscpocrpyKrypa, 
4>opM.^pyj0U4aR ranorpa0meaco.e HSoSpa^SH^e. cfi&pMKpyer TonbKo oaho ra.norp&cj38Mee*cce 

7. GpeACTBO. no nntfliOMy m np^uiecr&yioiiiKx rr/HKToa, arttKwajcujeecs? rew, mto roiiorpac^^^acKM.e 
itso^pa^eHM^, $opHupy6Mbie nepeoa m EsropoSr MtiKpocrpyKrypaMU, cfropMKpytoujM&rK raiofpa^HecKoe. 
K3o6pa>Ke-HMe, bmah^m noft pa3Bb*Mtf yrria&M spent***. 

8. CpeAcreo no n. 7 ? ornHMatomeec^: tom, mto nepaasr « aropas M^Kpoc-rpyK'rypbj, 0opMMpyK>m«e 
fQttorpac&HH@GKHe H3c6paa<eHvtK, cbop^py*aT rahorpa^KHecKue tozotSpooxsHm, oopasyiou^e pasnwe B*f#fei 

9. CpeACTBo no jifoSoMy M3 npeALuecTByK>iJL|nx nymcroB, ornma\o\neecn reM, mto, no MeHbiuefl Mepe, OAHa 
M3 m HKpocTpyicry p, cjDopMnpyfoinnx ronorpac{)i/iMecKi/ie i/i3o6pa>KeHi/m, <£opMiipyeT ronorpac^MMecKoe 
nsoSpa^eHne, o6pa30BaHHoe m h o>KecTB o m rpac^nMecKnx KOMnoHeHTOB M3o6pa>KeHHfl. 

10. CpeACTBo no n. 9. qinviMa&u^aa* tim : mto rpacp^-^cK^e kg m n o h s HTbf ^ao6pa)keH»fi noK^n^soBaHw na 
nxiocKocTyt iiOBepxHocT^op^ACTaa t(aK nosepXHOcTHbte pexvbeo>Hi>ie A^yxfvtepHbie pa Ay Me msmp&hmki, 

11. CpeACTBo no n. 9 mx 1G< ornH^aioute^c^. t^m, mto, no ^eHbtueft ^epe. } oamh Ko^noHenr 

12. CpSAGTBO no im&ouy m tm. 9-1 1 , : oni^arOi^eeqH reM ; mto, ho MeHbaie^ Mepe, qa^ih KOMnoHeNT 
roiiprpa^iMeOKoro ^3o6pa)KOi-m?5 H^eer rpexMOpHoe «3o6pa^aH>te, c^opM « poaan noe no hAop&m. 

13. CpeACTBo no ntoSoMy' >i3 npaA^^cTayjou^x nyHKTOB. orxniMaiotM^ec^ rew, mto oSe M^kposTpyKrypH, 
0Qp^pyK>3ijv5e ro.no? pacp^Meci<^e VJ3o6pa>j<eHH^, AeM^HCTpMpyiot a^t^-^bJ peanbHog ronOrpa^MecK0>i 
mySwHbt 

14. CpeACTBo no wQ&Qwy m r\pe^uMcmyKm\m nyn ktob, oymiMaiomeecs re^t { qro :f no. ueHbm&& Mepe. 
OAHa «3 ivs ^ KpocT'py kT y p . c|)o M py Ksn^f x roiiofpacp^MeoKoe i4308pa>keHiie.. SMno/iHBHa a epopee 

.m ^ Kpo-dTpy Kry pbi, cf)opM^pyK5ii^o^ oTpa^atonbHoe ronorpai^viM^ekqe ^.soSpa^eayte.. 

15. riepeBOAHo^ komh n^^r, ooa^P^uiw^ Hoc^renb \a fonorpac^vmecKoe -sau^HTKoe op^AOTso tianrofiotfy 
.npeA us^cTBy toii&t x nyn^n'oa. c bosM o^HOCTb^ 0rcoeA^ mm q rip^KpennaHHoe k aoc^Ten-o. 

18; HepeBOAHOi* KOP/UUieKT no n. 15, OTn^Ma^LU^os: t©m. mto Hoc^renb MO^e ; r orcoeA^Harbes or 



17. floKyMeHT nnn Apyoe M3Aenne, Hecyi±|ne ronorpacpunecKoe 3aii|MTHoe cpeACTeo no nio6oMy M3 nn. 1- 
14. 



npOMeyKyTOMHbiX nepsbix ranorpaMM m cootmrcrByioimx o6i>ex?tm a nep&btx onopHbix ny^e& ocseuieme 
fiByx nepBhix npcmemyromh-x maorpa^m coof seTCToy mm BOOcvaHmsmBmom^^ svym&w, Koropue 
mnmorm conpft&mH&mn c cooTBerGrsy k>u^^^ nep&bifcm onopttbhviH ny^awA fin?* BQcnpomBe&mw® hx 
codTBetcrsyjo^i-iiX oSb&ktob xa.K roriorpacpHMeoKtfx ^oSpa^eHHft. MononbsoBawfcie ronorpac^miec^wx 
M3o6pa>KeH^ft A**^ sanwGtf nfcpso& . BToposi m w Kpo cx P v k t y p , ^opM^pyjou^x ronorp:a0^Meck>ie 

Bxopb; m o n opH bi m Jiywiw. b KOTopDM m hkpo crpy *cry p b> sarmcbiBaiOTGs b cooTBOTGTgtyHsiijMX Haoopax, no 
cyiqecTBy* HeHSJio^caHHfosx paRonos Hoctfrem san^cM, pa&OMbi CAHoro na§opa Mepegymcn c-paiSowaM** 
Apyro.ro naSopa, nocpe^trrBOM Mer'o paa^epb; «. pwcynoK MepeA'OBaH^^-, no cyujecTsy, nepasnvr-niMb* 
HeBoopy>KeHHbiM masoM, -noopOftCT.aoMi'Mert) m?p£H0CH&aa vonoxpauMa (Qoprntpyev Aaa a^aya^bHO 
OT&e^bBbOi; r6rK>rpac|3^MecK^x H^oopa^eH^m, sj^«Mfeix g. no M$Hbuse& mpe> my* nmpmnemm sp&nm 
OTxocMren b ho ran o rpa m & & o6b>4Ho B»£i*tabix np# HaKnone ronorpa&Mbk >a nocpoACTBOM 4oro k&w$os 
KOHKperHoe ronorfx^^ecjfoe vi3o6pa>KehJvie b HanpaBneHiivj speH&a 0op^^pyercR qerifticQM mm Macra mho 
mr^pocTpyKVy'poPi, t$aputo&yioix\8Pi ronorpafymeczoe mQ$pmmw»> oms&Htioifr c qr?:mm wm $pym*£ 
HaOopoM Mepeixymiwmx -paftOHOB-. 

IB, CnaooS nojiyHfirm« ronorpa^^eoKoro .gtaiyvf.THoro cpeAorsa : cGAep^Kau^M G^Ay^a^e sTanbr 
cmftmm nepBHoomjioPi mnprpa^Mhi c mx\Qrimo&&tmete onaco$a no n i 8 xa tAmonhsamme mpeHocvmo& 
ronorpaftKMbi $rm xmpeuoca m^Kpocr py my p t cbopMHpytom^x r on.arpac£wM aqKoe • »3o6p&^Hft&, hb jipyxou 
nommnh sanmx. 

20. Cuomo no n. IS, otiiMsaiKmjMftGft rem., hto b yKaaaiiHOM cnocoSs ocyu4ec*m^K)T no#yM&M«e cpe&crm 
no nx)5m*y **3 nn 1-17. 
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